From: 81 335067971 Page: 6/6 Date: 5/1 4/201 0 4:41 :02 AM 

Reference -i. 

| JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 



(1 1 ) Publication number: 20001 03082 A 

(43) Date of publication of application: 1 1 .04,2000 



(51) Int, CI B41J 2/045 






B41J2/055, B41J2/16 






(21) Application number: 11318869 


(71) Applicant; 


CITIZEN WATCH CO LTD 


(22) Date of filing: 31.10.1998 


(72) Inventor: 


IKEDA TOMOO 


(30) Priority: 04,06,1996 JP 08141841 




YAMAMOTO ETSUO 


(62) Division of application: 09537903 




BHIRAI YOBHIMABA 



(54) FINE SHAPE PART AND IT8 MANUFACTURE 



(57) Abstract: 

PROBLEM TO BE SOLVED: To easily end correctly 
form an Ink chamber of a high aspect ratio by consti- 
tuting the Ink chamber of a bottom plate member of a 
transparent substrate, a bottom wall member of a ma- 
terial not passing light which Is formed over the bottom 
plate member and a diaphragm member formed to an 
area not occupied by the bottom wall member. 
SOLUTION: A chromium thin film 2 to be a bottom wall 
member of an ink chamber is applied In stripes to a 
predetermined part of a glass substrate 1. A thick re- 
sist film 5 of approximately 100 /m Is coated entirely 
to the substrate 1 at the side of the chromium thin film 
2, Ultraviolet rays are Irradiated to the resist film 5 
from the opposite side of the substrate 1 . With the 
chromium thin film 2 working as a mask, the resist film 
5 Is pattern exposed in a plane pattern of the desired 
Ink chamber. Thereafter, the exposed resist film 5 Is 
soaked and developed thereby dissolving and remov- 
ing an unexposed area of the resist film 6, whereby a 
resist pattern 5 of a forward tapering shape Is obtained. 



The resist pattern 5 corresponds to a diaphragm m 
ber of the Ink chamber. 
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imftm*mttzwmmtiivt> -> x , 
mmwemw . mmmmm^tmw* 

mnmmmmz^b^x^9-ymzm^titzim 
mmft?mmm%.mMxmw l , 

BS<0£^£SMfc^M:Ltf>, € LTMfi!S« 
ttf K0««*ff 3fc«2rSffiK J; '9 HS* t «. £ i: . fcft 
■vXlft&Zivfci.coXfo 9 , * LTmlBlW^KgliA { s 

mmmmizmix&tzm^ mm^z^m 

>^<bi>5Qm\ XfonfrUrOmmtmZ^kt 
b Ixm&Hti&TAi? hJt*^3r< b 1 1 : 3f*> 

m# L«>fe*iT i t s swat * 1 mm i tiatu 

fc t>«Tft 6 i fc tlftS 1 1-&Mf*a 1 Xii 2 tlStt<0 

[it*ii4 ] wites^ 1 1 < aman^^m 
mmm£^itzmmm3&mm6mtz^x, 

*rt s mmmmn txmmm 

»tohtzmummmmwmco±.izzt>i,zBm 

m s ix^^TtttWf f<?)« * ma t -t h mm <r» ■? 
^-yfc^^x 7 * mj y ^"5 7 < j£t«t mmz 
»*u 

IMRU 



IX s l?IBM^K(I*^p«fjfB!S7tttW4*^ffi&^ 
1-*B=aBRWfcf83te U iot, fj|B!i3tffiffl«M 
BKO»*W*3S«i«t:5R»ft*U«>. ^ LT mlB!i*tt 

mm^^zmmmmmmmz^b^x 
ttbiti>^ xB&tt z b mmbtmmmnw^ 

x-fo -> x s * <o±t: s 4. t ttmmnmmm 

?*®m$:mt&3.mzt>fcirtiz. b mmbtt 

imm4iztmmmm, 

[ mm 6 ] mmmfttt* , «^«»rmti« 

icJFMt, foli, MlB'««--KgP«K$*^<tt 

mifr bt£h mss&m mm tin* % heists z 
b^mbi-tmmA-6<n\^ti-h>imztmm 
mm. 

[000 1] 
[0002] 

Il**c7)Stf}3 7-Hrn-fe.yt, yc-y^a 
yfi-^ 7r^^SU^fi=5:t"^7^^1^ 

m<v>m. tco^y m&t>4 y?<n\mmM^ 
xmmmmmmmzw&mz ^j?uh 
i v m% y -coeh^St ff o tz^cr> t <9T'#> i. . -f y ^ y 
i -y h r y y ^ u , ib$$«**^*^^ fc"t"?> t t> 
**^t-*)^ , taas&iEisaiE#tttfflt & i t ^ 
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rtiEiH-ftifcj&^Ss W*.J*s t-xy'^^H y? 

=Jx 7 Wy h'(4, JPffi^at LTffi«»^ ( ex/* 

TOUT, ^-7 HSPc^-f y^o^JlStifc-f y^Srtfc 
£E**&*ts«, H*<oyx;p*»4, 

3$eM y?y'x 7 l-^-y K(4, ilDffi^afc W?: 

ffiffl-rstw^o, w&foZMmixm&zmiZ 
W:4^T^7Kg|5co/XywpM y^fcttft-f 

It£ii:l>f»M77i^M y?y'x 7 h^7 Ki&JirC 

<D^M/%<Dm<7)1i$.CD4 >? s Jx 7 b^Vy Ht*f t 
T^Jtaffl-t* £ k J&TS £ . 

[0003] taywr y^yi 7 h^7 ra, a«, 4 

isasi t<(4Hfinis^^*§fWff«) t, 4y?g 

tmzmitzA ytmiawz^sxivmmifzs 
xmt. mcommzmixmrn^ wwwn 

gBi, •O'^^apff-tSJt^KSKi^SrJfi^S-fr^S 

fflWH t <>)*&£ t, J>ix(4, &f#c9*§& i> & h . 

[00 04] 4 y?itxv h^7 HwmafcoV^TSft 
fcBKKUt*. Witf* b-xv"^co^y^vx7 

b^7 T* 1 0(4, ^^SMLT^H 1 a^SWSft 

gMtfl 1(4, 4 y9fflkb4y9*ft\ftt&t&><r>M 

m.<rfmwzttmm y?^ mimm) 1 2 

£#l/o^. >f y?&iWi iojfc«HfcHi> fiifii 
?m y ?g 1 2 tsfjs ltbss£ tttz y xvp 1 4 & 
syx/Mju 3jWR0Wt^n&. yx;n4«fL*^ 

(4, jfefcRWLfcidfc, >fy?£12rt?flnJE3*i*: 

4 y^mmrnxm^mxh^. ek^m y?m& 
Mi lfcfcwt, ^cD^ytmi 2«BftRHfctian£E* 
gfamOWtefiS. EK^K14, JqJ±^R(4, ^y 

^M777A15L ^775A1 5 
<om}i#V$> &kZ6 (^mM=f- 1 7 k , ra^i 1 1 7 

£E&r$-s> t&xn&h 1 8 1 ftx i . 
[0005] -fyy^SWi 1(4, -fyy»My? 

2&#LTWC, **l*¥l«D>f 2(4, 7 

xvms 1 3 t^fLSti^yxvi/ lAtnmixm , 1 



2(4, ffl|»^4^y^a«:|«(lt-4l««fcJ:9, SVHc 

y'x 7 h^7 K<owflus*i^*fc*>fcii, -f yy^ 

tsrfc^i^f**. ^fc, ^ y^gw 1 1 tyx 
;^i 3t(4, mmmmLxm^mzxh 

[ 0 0 0 6 ] r-f 77 5^ 1 5(4, M^O-f y' 
x 7 h^-v V 1 OCfWifiit*!.. Em^l 7# 
m^H(c:4oTf«-ri,i:, r-f 5*q« 
^, 4y?&l 2rt«#:»^£*^ixt4oT^1- 
6. ^fy^^l 2rt«*W* s ^S< ; 5:St, 
jtWSixfc-f y?#*E$ft, yx;n 4*^fco-gp 
^■*M y ^ ^ L-TJl^tt* $ it & CDX'fo h. z.<n?4 
775^1 5(4, 3-5//m @«<7)ffS«»« 

t, f«-We^fiSc£ ftftffiS 2 O^in S^fl^jg 
frhtthTA 5yHl 6fcfr&IMU$iVCV>6. 7-f 5 
y F l 6 (4 , J±««^ l 7 t J; 0 W Lfe k 

^^(n^iA y?m 2fcH08tfei*fc«)Wt J <o 
*<0fc«>, 5VF 1 6(4, filfilt 

StiW-ft-f 1 2S.W'E*«^ 1 7 fcfifc* 4 a fc 
iSBSfL*. Jy?mmi ikYAryv^l 50Pb1 

[0007] ffiw^i 7(4, ^ y?wn l^tL 
■Wiwf y^ai 2t*fj£L, ffiw^fy^^i 2 
t«t i) »*sr Kjt-t i) Jtft , softies ^m^t 

«r-5TV^4. iii<5><OiHi8ixfc£EW? 1 7(4, £g 
1 8±TSl5l§ix-CV^. BEIBR^l 7(4, -jRWt 
(4 . fHBJi^Bt I X V ^ V ^ESSB 1 (c^^ijtlf 
^t, JX^T"J±lt«^«^^WJJPIfc4 vmmiizti 
ffit&c-.ktei.oXMi&ZiiX^h. c\cr)£dt,zlXI± 

mm km& t v-mt itz i>cD*mitzmx, i±m 

[0008] JbJBLfcAtf^offitfM y^ ^ 7 K» 

^^ste^ , w^eaii t, l < mnmte&mn 
mmxhhA y?mcom&i, zixhnmumm 
izm*mmm£R®tcvx\ imzmvi>&. t 

, wfccnmAi y?<Jx. 7 h^7 f*m y^»t 

(4, Mx(f rx^7^x (x^y«)lcr)S! n a p^) j sfir 
fc"OW1i«f 1 4 0 « t X V M, t 

mmte, mmz^K, ^xMs.mz^y^^+^ 

[0009] ^mmMzixixirQ^bmmmm* 
ami. c\ti^m^mmmmmkmmtM 
xmiz^xA ytmrnttizim-ti z t Wbtix^ 
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& fc , *<rmz mrnm-** %m t m mmz* % & 
mxtffrfr&ax', maw yymmmz+mmm 

[ooio] mtw vtmmmmmtu&t l 

tif ^ - y § £ fc h . 

W>U iw*t£t*jv^t>s SWHJWfcfcv^tffcHl, 
THi-ff. Sfffc NSK<0l@Ti**$J«'t* £ fc imS. 
•C*y\ +#fc##Jfc«:W3c:fc#T£&v\ ifc, x 
7 fV/S^, KM tT t 

[ooii] -r y^mmmmm-htz^m^mt 

LX , mSHS 62-59672 ^4MRatW&T 2-4 
2 6 7 o-f^fcBH^Sfvo** J: 3*, -ftfc7 * h 
U y'X b h h V ^ U VX b fc nf im§!®*Mlt£ ffiffl 

\t, J y?mmfci±o tix^immmizui; 

*, #±?fclTV^y?^<0A°?-yt£;b-ti:l3 

^ii^*^yt««^3Sm^«?l^*-tl»; fc t J: 0 , 

g£i;ifc»K£#l^fctf { T#§o *ts, U5>*h* 
ffifflLfc? * h U V^57 4 ffili, LSI, VLSI? 

[ 0 0 1 2 ] 0 2 (i, HSfM-frWiT V ^ 7 * I- 'J V 
?'57 4&£ffifflLfc>f y?^coffMOI£3t^T^L 

Jt»rfflia-c*)6. H2<7) (a) fcjRtjat, a 

TA?-yfg3frtl>o ii'CffifflLfcl'^Mi 
*JM*(c»flte*rt-4 s>* b T-S> £ <nx\ 7 * h 

fi, #««jf$£PI±tl>fcfe, ^PAW/tM$ii 
T^4. ifcfc, *WT*S*i*«3lW)fc»^3ISIWi, * 

[0 0l3]^-y||*(OJSft, Ui>*HR32tf>3 

«tt, MR 3 2 fc^fifcjtS&SiR 

?reit«t£fc, *H*«i tffflffillfcS 
HtUbfeft*.. 02c7) (B) fc^tidfc, Brak-f* 

4 y9m.<Dmmzm^tmiivyx}-^^~y3 2 a* 



%t>ti&. zzx\ n'Sitz\y'yxYJ^-y3 2it s 
mmn&'iytmmmtmmmt ixmi. & 

fc, *S3 1«, fflKSfflfc LTtf#*-|>. **J, 0^ 

comxii. uisxhtix^mcoiivzmuztfh 
t-fc, ^whmz, mmm^mmi^xMmm 
*t i> ^^sco v h ^ffl l fc m t, § iiT v> 

[0014] ±IBLfcJ: 3^t°xv"*^«^ y^y'x 7 

x 7 b^o^ y^ 7 hA,7 b-wf y^^fciitt 

Sitj^-C&l). -f^^*). ;fL^c02-5<0^«^7 

0. fit. A7>i/x 7 h^tliffiS^ay^M 7 

y 9 ^titJE t TffilS $iifcMl*&V'WJSM 

[0 0 1 5] JSJdCfcHT, ftWy?y'i7b\7 
Ht-PV^TiKBUTSfc. t^t, -rii^w-fy^y'x 
7 h^7 #tra^ttJVvc®^^TV^Kaf« 

H^lfcOOH^R (dpi) #180«> 

fc, ^0^7 Husco'f y;sf«WL»-)t;x 

«gillfcs ^< fc fc 1 8 0 d P iffl3*>RVV&3T 
k&Zbim&IStiX^l. ZZX\ risodpiffl 

%<vmmi bit. mm&ax-mitivte. 14 1 
wiapgT'f y^^Ri/yxivrnM^hx^icib 

. t^*>, ^fy^MOTtfeV^Tii, 14 1 At m 

coRgA>iifc*$co^Hc^ y?&b4y?m®*m& 

vmm b mm mxxuhzb -mmxh t.mt 
«' , 4 y ? ^[coipg fc $ <nYW im xh h 

Jy?mcD&7 0. 5/J.m , MMffittCDJfZtf 
7 0. 5 //m fc^difctefr-S. EP^Wffi 

L, ^ yrmnmzm <tizbizx *>x&®mtim 

tifrhZk ifiV # h fc fc, f B$«(* t epi= $ ii § 

>f y?oF 7 hMss-f rfcwti. iis^EP^Wi 

fl^ix^v^ Ep^,aK»teT^®}Stl.fc*fc(i, ttffl 
SfLS-f y^«H7l-&^#<Ro>Ifc, JftttSfcs 

^ y ^ & ^ ixmw y xv w> ^ wt § € a ^ 
fc*^T*s. ^wfctotii, ^y^s«w^§ 

yy^$rSffi-ri.c:fc* ? ®5RSiiTv^. 
[0016] y yMg?W«»tRI. fc s tM*« 
*ffiT-ft fc HRW*lt tB«V*(4 , «»iffl*ffl3t t * 6 fc 
ffif c7)fcc7)^««tT Lto IvMWfo l> fcfc , *fc, 
iSWar^Srtfa - fc* { T"#^V^fcJ6, 1 2 0 d p i 
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mm m^mzm a ? & ummmmmmmx-h 

h. *fc, x-yf-ymt ¥iii»ttfc#*&t><0&« 
ffltodnil-*. <r k \m%X'fohcox\ 1 8 o d P i ms. 

mzxyj-ymx-n. ^wa *))^~-~y?x°*h 

mm, i8o dp iffla«^y^^cots^'7o. 5 

//m , |iBM§|i#«ff$* s 7 0. i:V^fc>fy?3 
ttcr>mZtf7 0um &TX'%<XiZ, ^--yfift 
k\ 4 y?g«i*3£;*;S<"?&fcV>i:V>3£i:fc»Ne 

[oo 1 7i nm^mn. isvxv&mix. y* 

tswciiTti**. -ttcb-h, Py'7h«)lW5 0 

l < (i wxJiT'fei.*^, * h >j v / 
-~>ymo\z%.^\frhX'fo%>. 

[ 0 0 1 8 ] &tz, U'JX M»*51»<07 =r b U V 

§ iffifctttSl^** MH»«W<Oit ( 77^7 hit ; 

SASfc, 77^7hJ£(;t 4 y7^)1@k-f y7^o 
«$witkLTffljg£;fi&) «s l : 2g9&T#IR« 

kSftTUS. yy'XbA^-yWX"?.;? YVdfl : 
ot, vvb«9>4 r If^^j *>#Rfc *fi 

v ^m^m^x * < * t m«w - y k 

[00 l 9] IMLtti.o+sWJzYW-ynKNk 
(i, 05««m^M$!^lt (500 

fg ) X'h h 5 . y y 7, h a? - y 

lt3"A«c7)^^Sff]ifflV y'X h , T H B 3 0 ( ffifl, 

ycom$:3 0um s yy'xhA^-yrslwfl (zi- 

X) S:3 0/xin s y y'7 b A°7-y«ft$ & 5 Ojuin k 

w--y ^h? ^tzmntmx-fo h . JSffl Ltz± 
uiSxhcoWft ( i ooo r pmx i om 

7'\)K~? ( 1 0 Or, 5-ft) 
fg3E&# (10 0 mW/cm* , 3 5#) 
sltth'W ( 1 0 0°C, 1 



H5«jEM^*^Bfl^^J; a yy'7hA7~ 
yerrxn hJfoWft l . 7«u#Wi. A7-ycD$(t 
tfi < > S^kM/Ofy y"7 HA^-y^pg^ff^t' 
£8 Mute. 

[00201 ifetiBHt^i^y'xhA^-y 

7ttw6, yyxhA°^-yOR^^6 0/xin t&o/te 

MS 3 1 ± t ffM L /i y y'x h a- ? - y 3 2 **j£f ^ 

{c, l/y'XbA7-y3 2{4. ^<7)SH^S^3 1 
LTSEt»J«S*lT*ifers t«Sg|i3 2ac?)ki6 
< & -o T v > 4 . £ (7) J: o sfirfttx- a"«-a^ - y (i , 

is*^, yyxMi3 2«a-fe**uWHE3 1 tmi 

m^32 aO)tZ.6tX-+^xM.C0itmm^i'. Ltz 

-cffifflL^ifiifflyyx aife^t*^^**^))? 

^ayy'x vx-hh<nx\ m%&tu£< 
o^yyx mi 3 2 com 3 2 acomvx <o$mzm 
mnxLtocox-h^. zcoxo %mm* . y h 

y^icoiatiSr-A-^t^oTUS^k, »R 
3 1 tP-y'xhA^-y3 2kco^*HM-^-tl)Wm* i ' 
'hS<*0, yy>shA^-y3 2*«M 

yy"xhA°^-y3 2(07x^^ hib^fti^&toii 
T , A'^-y«M^W< ; 5r'?>«t'\ »fc*«>aitih6>fe, 

w^{iH4 mmx^-fx o iz. vyx w-v 3 2 
Xoizgm-t&t. h\±^h*4y?m.<r)m>mmt 

[002 1 ] H6«, T^S-7A«±t^fiiiL/il^ 
yXhA7- ytfWf i: 4 1> k t> t , *9 

- y <ojh» fc *j a°^ - y k* 3 b jWSP^w ix 
Lt ^tzm^&xfmmmit ( 3 5 0 fg ) . 
i«»i^««yyxhA^-y(i, **s<jt(4, ^ 
ta 5 m^LTiM] uc t, cok mm^mmoxB 

£U (It, JtiRcofcft, yyxhA^^y 

<D(@^5 0//in . A°^-y ^(0X^.-7.$: 5 O^m s •?• 
LTA^«-ycoa§Sr 1 0 0 k *?t, ffl-ftw 
y y'7 h^lSr 2 ®M 0 U/l. 

[0022] ±.mx o mm^. zzx-m itzv 

*ixk$:mixi^izm^wjxh'W-y&mmt 
ztzMzit, mL^h&ncoxmzmm-htzib, -e« 

TX^ hit* 1 : 2Sffi^ftjtPi.l.-k^St'* 
4. 

[0023] 
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k mffiX'fo 9 **o38f? 0 J: v w y ? iSx >y 1- ^ -y F 
[0 0 24] gfcs #2&HJ!tf)*o lo<o@WJi N ±!BL 

t < mmp^mmmm^mtrz 
mmmn&mzmmmimt&z tew. 

[00 25] ^HflcOiil^Wg^S^WfacOSW 
11 , OT«BW5ra»!B*» fcSW* £ Z. b & & 
T*4 a . 

[0026] 

tfewc, WMH«M y^ttffl«fc»<oyx/k may 

ai^an ytmrnj ztcotm^mzx o mb 
/x;ia otttutifctowan^at-frtt^ y? fx «y 

£;?x^llMWk£koTffij£^iTfc l X B«IB 

PHsasw, TfB«xs : MfBM<ofiria«aw#B 

JSS ;h.fcffl!|c9±fc btz o T BiSaW#j£ttc7) 

i$£Ki>fc±>)^£-t£ik, (^oT»JSS*l3tfc» 
?*> & i k £ Wil k 4 y ? V : x -y h ^\ -v K & . 
[0 0 2 7] -t<0i>3 loOfflttJVvc. ft 

ajtsfctowMM&MM y?f x 7 h^-y 
fiijia-f ytmz, TiBwxg : j^^Kst^** 

m 1 , memw mfaj»si wffM£ n^(i«± t 
iitfiu fria^'ixflffwMiasr, urnmm 



cow-yiftLx, fjiaa*«KiJ*^«friB!S*ix 
mmmimmmmmmizT-witit 

xw-ymzmztitz&mmt , friBJ&«gEff« 
jjtc* t MBKMSiiff * { a* t mmm^h 
tz m&m t^ij-ox mm izkmrnttiAy? 

[0028] *^(± N ^-Wt 3 lowitfc^ 

ifaimmmm&x-fo^x . mmimww. 

»^k, fHBJS«^fl«±^T"$>oTMIBJ&Mg|!«^ 
^* L=5rv tflW t»* 3 fufcHttiW k t> -> X m 3 

OTfBIIlglSW^ TIBWXH : ifiES««iflBJ£MSW 
^ffM^ii^MOXtcfO^t^TtoTHH^^^ 

mmmmfmmmMxmtL i , imtEisattttm 

^Kfflf^^<OMB!®3tttff«A««**tl>3tetiitK6^ 

mtzmwt l*>. % ixmm%mtmw.m* 
mmmmzx mzthzt, m^xmztitz 
i,cox-h*). ^txmmmmmm^, mummm 

tWfcafc*^t» SttD5ri*i(c*v^J©HBrfflt^rUT 
fc 1 ), 't-^opg, fiKjStiWBgWoift $ *«^55r < k 5 0 
T'*0^^c«?£PH«kR$»ibk l.TS££;fx 
l>TX^^ bit*%<kt> 1 : 3-C*fiitt»at 
t«fl«»l:W, 

[0029]$ f>t, -e«t 3 1 ^«0HC*J 

tmt tzumnm^n * mm- tta-st, 

H»J«tttm*^a l - #^ix>tKMW^)S'lx»4« 
»(0±^§ ^tciiMxffl&^Hfl<)tilM U ffM^ 

t^t>^r 7 * h u v 7 ^ j£tct o mtmmi; 
l, <X\^x\ m>tifzmffit®MW~y&-?z?b 

tx , ^Timi&mmmmmmmmrMiKmz 
ffiEM<ofriBfiffi»«* i »)«$^^w«xt'e« 
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mm& £*t h %\,zwm (cat* t , x -? t , Kias 

Mb , ^cOJg^ttWi^tfiiafWJf^OWJB-'Kt^ 
SfUtPHSSIWi: JioTMtS; k 

[0030] wjtii.t, -fy^^lBHJK-t* 
; t #r & i <n x\ <^ tm § tit v^t i o 

a y^mzumixhA yfcomm^A y?^. 
bmhi<tewj±x-fo>') . uztfix, mm 

m;xiv-h>w±mhLbtfxzh» ttz, *%,wco 

[0031] 

Mb *<mm^wx\s., zix^mb^tzmm^m 
mi< iMum^^mmmm^m&WA y? 
y'i -y w y Y<nA y?mxfoz><7)X\ mzA yf^z 
^mixmmtizbiz-ti. wr**o-c, jst, [ a 
y^s^tmt. [ \$mmm\ bww-frt&zbtf 
x*%t. 

[0032] *%mzx.hA y? : Jj. 7 h / \7 ra, a 

ti a. w y xv wcM t >f y ? «o^M&tfSnfiE<z)fctf><D 
v ?mmA y?%*(nm$tftiizx *) 

3$<0>f ^yx 7 h^7 Fte, ^«M±^&k l/T, £E 

|.ifc § . tXV^tfWM y ^ y'x 7 t-A..y H» 

AMfl^ttit(i, 01 Z1ffll,X*V£.miXi>&. 
A'77l^x 7 l-^tfM V^y'i 7 KI4s 

^SDff^atuT. mfc&tm&mt* mum 

[00 33] *%WI,zXZA yp i?x 7 t^7 HTIi, 



mm 1 1 , rnsmt i w±^t ^ y ^go^fc-^fo 
mm® 2 b , &mm 2 n±^xh -5 t firisigffismtf 

JtktT*SE§iil>) (is s : hT*4. 

[0034] mm 1 t»jftt*awfldfi«ii, pbm 

«rftg*C2b "5 JS^SiW 2 s x 7 * y J; 0 ffMt 

^-«x 7 1 y?v t> oxmmwimm 

if) . ry u^w ( PMMA^k) Wt. zco 
mmfz>zbtfx*is&. ztihmwi. mvm 
ixi>x<, hi^z2mj±-mmixmix{> x 

[0035] mutt i ^zM^zm^xht 
v^ti, ^;t"(4Ei^u^v^tnk%, mizmtx. tt 

Hihtsc: ttf-csfr^v YcommmzA y^om 
tzmx * \m mmKnz^ ^x nm^. ztn bnx 

^!>A'?~y?)HS&k'&#l.LT, Mi- 

~? A3: ^HSI!W2(i:, Ctl^ 
M k t T ^JK LT J; < , h h \ m 2 MM 

±.-mmLx%mixhiw tit, «^fcioTU. 

^WKjJ:)S*kktt^^^T»« UT t, J;V^. Jgllgfi 
£6. 

[ 0 0 3 6 ] KMOT 2 k k i> t^f 1 2 ^Mt 

bbix, Tia^ig : awsjtasflR 1 wjsMg)«2*^ 

Sr, #*3g5i1x»-gMg|5W2W^-y^^LT, 
W(«L, iot, -e«S«WM«««IS^S: 

mm zmmzx*) mrt tzb. izm -> x m-t t 
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W>4 V?S*cy h^y WmcOlZbTZ^zmi 
<ffltt&. 

i o o 3 7 ] zzx\ mmmmnmmtms 

t & £ t * S T" £ & . ZZ Tjlffiffl V ^tll V 1>X Y 14 , 

^< t i> 5 0 a in O&JTCJS&U A°?-~y;?*-t£ 

i4±S« T H B - 3 0 ( W&& > * & V MiflCSt 
J&tffcfflH«DOMR-8 3 (i&ifcfe) ^flft^t^^ 
•6. PSffiifW5ti N <&BfcJ6fcT, ^x^ticoi/ 

[oo 3 8] @m=5su,M vv-mmi, *<?Mf&.t 

WE&*)ls]j!8ort:tf>, JgKSIStt 1 <o±fcj£M;W2 1|» 
IBW 5 <o*iafc:, JSHgW 2 cW ~ y i ^ Jfl >JRff 

x^mm^mi^xhxw *mmi. n«5 

JMMWffiwlSljtffish siN , sio 2 , m 2 %t'X<fo 

i. %mM*fe<%:m&zttfx'%ht 

V^tWD, 5/xm iy,±T"J>&(0^#4 tV\ # 

£<98i££ ffiffl LX^m-fh Z b ifC* h . 

awLTH/^t. mmm^^mmmz^ix 

MfcZtl&TX^? hit ( s : h ) *»^< tfcl : 3 
coMffli^ , aESC»^B*> fefiiSfc: £fc±# -3 X ^ h COX 

m<x. um&mmmm^ix^i, axm 

i?-> x mm Ki iz & x a o , % t m 3 * $m i xmm i 
fc«aw5-r y ? s^atr-; «RaNHKs# b immx- 

~yy-fimxn. mthmmm^Jx vcdim* o t> 



Wis iOi^fcJir-^H^KS^rtSitr, JS« 
gUW-Ac & S«± fcSfc tB» S ix s ffiSt & ; t **T 

m*imb%t t>i\X Sfc 1 0 0 /xm t, t < MtfWJLL 
[0040] 1 : 3&±.cr>»T7,'<.t> bitCDj y?mcD 

mm±. m<?>m9co%&3r?gm.mx < 3 5 ofg) 
co'+mmm i/^n,thb3o ( ffi n a n ^. ) & ffiffl 

S$±fc^x w\°:?-y<7)!l£4 i//m , wy'^b^ 0 

yc^iS$^ 1 0 OAtn k UT-'^--y/tffofc^<0 

%w muz3Ltc%mi, mm'oxhh ■. 

UVAhcomtt (1000rpmxl0#\ 2IDMD) 

ru<-^ ( loot, 5^) 

( 1 0mW/cin2 , 4 5# ; ^9^3HKflW>4> 
( 1 0 0°C, 1 5ftm) 

yvrrx^ htttfffi 3 . 3fou#T"^, nf-yewt 

jot, A y?WR.\>&±<nA ytzmt&zbtfx 
[0041 ] ±fS<0j: d^r«rx^? Mt^l^^'xhA" 

* < X l> , m Uf 6 « t+^*SffitiM Srff 3 i fc 
ioT. tzbiui^xmco 

tmzjsMfcmnLfcbixh. lit^comixm^n 
&i>cox o & i)» ^y^hA7^ ymmt c t ¥ 

[0042] *HBHt J: & y ^ i/'i v h+sv vcomm 

ttJV^T, f0^y^S«4, ^C0id*-3i«11§: FJt 
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m^mm l*> , * ixmm^mmcommcom 
mmmzx o m^ixmmmmmmth a 
izifctfr>xm®mt&z.k#"ezi>. hit. 

mmnLxmmnmmmh* zzx&mthc-b 
coxz mmmvMsmi, y^mm&com 

m\ %mm-?xmmmMm~?xt>^\ 

[0043] ££iStt0$AMt, $W&*eO;frtSfcte-5 
Tfr o i b iffit I < , £ h i,zm Kit, TfBOX 

mm zmi. mtvfc&mm&mtmi&m 
±t§ ^zmmmmmmzmwi, m^htzm 

■\tx y t h U v fjyj i££ X 0 SHRWfclifcS U &v-» 

cOTWKOlSMSISttJgfiEttTOwtSlg*^ >r h 'J V^97 
ffifc J: 0 mmWS&tZ i fc , fc^oTfr 3 i # 
"CSS. i^d^-jlcQIS^T, BtSi-ri. fc£ 

bwt- y >m&mm m&zb m- ft § . 

[ 0 0 4 4 ] £ i T\ M^fci^fcffM^S^Rg 
0J»h tTWJMWmttffiWMfm, ±JHU:J: 

£^xfidzbtfxzz>, mmmn, vmzmm 

i>h(^,zm.^ixtbnx\iWfixkh, }'mX 3& 
[0 04 5] i. pvds 

2. CVDS 

SfeCVDS; (ffiffi, WS.) . T5X'-7CVD-S, MO- 
CVD}£&i;„ 

3. fcmx-y*i£ 



4. a-r^f^ 

XhVn-l-ffi, xrv-a-vm, r-f-yTn-h 

[0046] mmm&mmmmm&LA 
*0>±mnz. mmrtmm%mfcvz?kix 
mt&mmm. •tzhn. yyxh^mmti. 

^^-y«JSSr±tf lO^m t> 

i < mti&rfcomifxmifi wz t mmcn v vx v 
i^~y*3^ht\btfx%h\><nim& u\ w 
--y^mt&tub. *°^IL imwftuni' 
isxhx-fo-ixiii:^. m^ftu-jxhbix, $it 

tf , <\* X bttMWA Z-4620, SOKJE-fljttScOO 
FPR-8000S.V0MR-83, ZLXJ^-TJ 

lot, W*tf, xeya-b, f^yrn-K XT 

[0047] jj?v^, m^ii/ii^^'x MI^F/rflfc1- 

(:i DMWtiifJ . i if «fflt& 7 * b 'J y / 
5 7 -< ffi»4 , W ^'X )- 7° n-teX t tj V aiffltf *)<XT V ^ 

*3ia4s Wi>'Xb(?)ffl»#W£t.T, 

i . mmmm 

[0048] 2 . Xt8R3K^ 

3. n^t-Ais^ 

yx hro^xdz-B^XM^ibhx^^ X o tMfet 
[0049] U ; JXh JW-ycDB$M. *w-y 

*~?x?kix, TimimmmmnmmmrM 
mtmn-z. z^mcommm^zh , 

S^S^TPbXtfc^Tjiftffl^^ixTV^|,K&, 

1. ^/x-ybX-yf-y^ 

-/7l£, ^-v7-ffi^i;„ 
[0050] 2. F5-fX-yf-y/ffi 
RiEm (m^ ^yx'y-hyrA) . icp^, E 

M^ft «ltJ ) 5r k'S: ffifflf Sit ***C ft S . ?fM 

k-ti mmi#> < ^ - ytt-cfc ^ *i * . 

a, a yrm&cn&mjMk ix. mmhAy? 
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[ o o 5 1 ] fac, wm o ■hftnxux'im.uwk 
m udm±£ ^cr)±mzbtz ^xmrnrnm^m 

mm\. ttcbh. wjxHt. mzw&ztihm 
?Ht$rvwiirt>, mmm$:£*)m< ixjytmco 

7X^7 Mt&±ffSfctf>, ^ft< k 1 5 O/zi 0>JBJ¥ 

ii s § ii 4 £ k 

•J, Ltztf-oX, vvb»?>* r^ai/^'xhj T"#>&. 

i>L<\&w)jt<nvi>xhmmmLxh^\ as 

Sr^S^XbkLT, Witf, B*M«rfAtt»0 
THB-30, SlMj£'fbaM«0MR-8 3 (Wftlk 
iSfl,^) IMWXf 

*i;tj:0)jrjg<ojiwrcfflftu tixmfrh. m 

tt, ^<H5 0ki n jiffi5 0~2 0 0wm *4Vi 
[0 0 5 2] fcVVC, JftRSflfcUJ/* M»^7* b >J 

v^yyrmzx mmmmnxmmummt 

h . i i-Cffiffl-f S 7 * b D 7 ^ ©i, ft^J&Jt 
«WJglCDg{cfc WCttJfl Lfc i tf> fc N«T* -9 T J: 

coffftxirctt, ffiftfc SiU^oJlWa^fr ^ Z k ¥ 
^7* bvx?£f£ffll&^T\ (fit, #0»l/t5RS 

w&^->mmmm~?x7kixmix, s 
m%cy&$ktix , w^Msoa^wsae**. 

[00 53] ffftOSTTf*, bl«d *>Wl« 

HTS(i , V ^'x b rn« (ctj v ffifSffibftT v > & 
J; 3 fcLTllifit Mil ffifflt&S 

fM&y'«B#ra(±, by'x bcowj^tT-etiOf? 
iS*itf>£ -ws^t-fc, ffiffl 

UcW^'Xb^THB-3 0 (KTffl) X'foh^rS. MX, 

HmtiliZ A#¥t^TH B - 3 0»ffl<03S«iK*ttffl , t 
Sikj&^C&S. iJJffeOfSSkLT, Bfafc1-SPBSai5 

#**fi&fis. n^timmmmmmmi, ^zm 

WlfcXolz, mrr-> 4 . 
[00 54] *|«)£fcfM a k , ±12 L/c J: o (c«£ 



^)7X^ bit£ 1 : 3tt<«Wii±fc-ri>it 
k£<?>T\ WM^^mtiixif, TX 

<k. mm, TX^YMfil : stuiiaiai 

-ttfflSS** l 5 o juit, U < li-WUSUtfcfc* k ) , • 

r j ( & & v ^4 . spw^r^i ) im&t tzt 

[ o o 5 5 ] ±iEL£ j; o ^mmmnmxmza^ 
x. mm^mmmwjxms^^z^ tixm 
mm 2 % a i x mm w t ^ & «^ . tut 

-«*«jsa«iw 2 ok lit t @ 0 a^, **>»iHWfl: 

{zawxmnmixikfr 5 &imsLth. u hms 

oZltf-mx-h*), Uztf-oX, WsZhWMLi 
m&l 1 1 1 1 , ±fBU: J: 3 iflr^Bfa*3K«liI*f * 

[0056] ^BW&tA, -e^ffi L-VU J»»t*5V^ 

HM^tt?f«tt« u y a b (OR* t ffl V ^ 6 3fe&»®fi 
[0057]i«J;9 tJSMS15WW^^y«±t^ra 

«SriEat^«t'\ ft^t ixKcomm^itzt 1 
xh, sc<vmmjxm*mm\Hmzmt>ti, mm 
mmtDisisz hmiztx-mfct&ztmw itztf 

Sffll, HMWJfM'ffiOPyx b«S3ttfflv^ix 
ti*v^kv^i«« s Mi«\ x^HSfllS-V'-tod 

C07°5Xf--y?^ffis SiN s Si0 2 , Ti0 2 ttfkQfe-f 

y^'x b ^*WlWf4k UTffiffl tT t J; ^. ififew 
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A>y? u y^tlzX^X, rrM«)gJ|ETl»f l>£k 

#^t<«i, 5-5 oki m#5n* mx- 

5 0 Kin fe±IH4t N +HW^±<OHBISW<oa4ttfc 
[ 0 0 5 8 ] UBco J: 3 {z LXWmHixtzl V9Wm 

mmz z m< -cs & k ^ 3 j- a ^fc*3^T*fijT-* 
mm 

®(0WJ&: 6 0°c±rc 

5 0mA/cm2 

mm ■. i l/# 
±t a« x 3 am* m i tznmmw im^xmsi* 
not, %mmm^wm*mh~>v*m<?>4 
y 9 mmmm & ti *> . zco^y? mmmw&m 
tai, sit ixmitzi ytmum^ixizmix 

[00 60] #fSBflte J; 5 4 y? ^'x 7 b'vy Kti, "t 

1*6 - k **t* * . W*.tf , txyarSflM yfiSxv 

b^7 Hi4, ±fE«J: 3(=LT$J83ftfc4^£»« 
^#SPtiEit« : ?*k"^^WnE^^iaKt& i k 

&J»kl>li^ -tfcfc-fe, -fy?^l 2-5*, HaRSH* 
1 k , «JW 2 k , ISffiW 5 k * t -9 TfltJ«$ <x« 

{fia i y? y* >y 1^7 l-ta^atrfc , m 

mttt txv*#3$*> -f V ? v x 7 b ^ -y b* £ft & £ k 
[00 6 1] a7;w>'x 7 V-ft&<n4 yfy'x. 7 b^7 

m>MRVzixiznmmmztitznmmj± 
m&t u-cttffltTs jfefcKWUfc-f y^mmmm 

o t , W&t* £ k * . KilSWJ^Ojlffi-l^ 

^a^a^i, a'7'vp>>x 7 h / \7 vommzm^^ 



ho 

[0059] nrnmrnt, nmw&im i/ctr 3 ; 

fc, Tffik^rl>^y^^g|5»t^l>^«*&ftftl>^ 

offiatii. xA°.y^-a-, iEt^-y^^k 

ft 3 . i £ •c^ijtffiffli-s £ k <or# immmM. 
mm. -vi-iv, m%t"co£mfoiwi j t(o£&x*fo 
i.mttt. ^•yir^mitzmmmit, m^d 
%mx'mmi-&zttfx'*&, 

5L 
1 650g 
1 5 0 g 
225g 

5g 



£k* { T#l>. 

[0062] f*U«\ El 1 4 fcjj*t «t 3 =5rA'7>^'x 7 

b^co-f y^y'x 7 h^.7 y?«m, ^« 
w^mmx-nmcommm, mimw , sio^t" 

=Sf ifW-*W=5:¥ffiTj«)S1-|. £ k ***C§ 6 . «/S 6 
wMWii, #tl«5t$ix=5r^k^3 £>WX HRWtft 

0. 0 5-1 Km f&l). 

[0063] 5 COffMfA, I6«ftf*7 b 7° 

«t , ifri.mt< 2 x o *> stv «f« 
tzm, z€.>yj-y?yj;tiz£mmmi;i-h« 

X 3 -Tf&m 7 ii§ . , 7 

0. 0 5~lKtn X'fot. 

[0064] 3\%m^X , %^f* 7 tmSi£S:Slft!tA<0 
tz<£ 3 tLT«S8jWg(RS*lTV-£. -I-l'Cffifflt 

i>mffifflii, zivmmcommft^ ix o t 

fcVvt^fcPgg^l&V^kt^kWX (?IJi(f, Sn0 2 , 
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in 2 o 3 Lix^wmmmmx^v? 

SSjWKRSti*. StiJ, «18<o$Wi;t 

*V5rV>fcV^fc<0<0» HR«toftO. 0 5-1 Mm t* 

So 

[00 65] W«ffi8 Lfcft. ftfcii 

9f3t^J;d^Kffit^oTll^ai«5^JFMt4. ^(0 
J: -3 1 L-T, ffCAy/kyx «y b^cauc-f y?S 

co^n^sa^t^s (se^rf ) *»sw-*. ^ 
coidtl/c, fm.h-fhi-^fivi/s.v y-H^<r>A y? 

[0066] 

Sstt«Elffim^L&*^tft#tl>o =5r*i. ^Hflfii 

Ml 

Ell 0(0 (A) fcSsi-idfc, I¥£4 0 0mhi (OjiHJfe 

[0 0 67] &WC\ El 1 0 CO ( B ) t^iSts H 

<0Ufig«SIH2fc^ b ? A rmzWM Uz . iW^nAS 
)«2(i s ^y?M<0«|5«i&.g>i><OT\ BL<tt, 
01 1<0 (A) ~ (D) tJI^jBoT^-fi'StLTJe 
iRLfc. Ell 1<0 (A) fcjj*Ufca'#fir#5*aHRltf> 
±fc. Ell 1(0 (B) fcjiptidfc, ?nA?fj$2£l 
)?0. 15w»^gWILt. i«?oAH2 
WJSKttt, b -y dfWcOXA->y ? U y/§«ffiffl 
t, RFAV-4 5 0W, Tl\>-dy (Ar ) #Xffi0. 

[00 68] &WC\ ^j£3ftfc?n.A?*»|2e>±fc:, 
ysdf x M±i^«)Sffl*°yMy y'X AZ 4 6 2 0 

(ffi n a n£ ) £ 4 0 0 0 r P mT-3 0SW8I* t y 3- h L 
fc, AZl/y'Xh <0%-*JK**BW 6 in f# Wz . 
^(7)Vi>'X hH^m^^-Cg 0°CT"2 O-frPslMfcLT 

yisK-^yyz'fritz^ W&r>> u-y^thi 
x?*mLxmmfs\\ zhizaxzm&ix^? 

-xy/tfc. Hi 1(0 (C) ts^id^ ?oA| 
JR 2 C0±fc V i>X v - y 3 iflM £ fufc . 
[00 69] _hEUfcl/-S>* h«W«^--y# r fcHt 
T S IT cB < t . WJXY H<Oft3Kfc«ffi Uz 



tt, lOOmJ/rf ffiffl UcVX^ii, L 

S I f'AM XcO»5t^Sft"-«tfflV^nT , #5 
xSiii: ? a AffiT-v - y ^fSB § ftT ^ * 9 A T 
WXtX'foh. ZO)-?x7t,zi,i, £ft#>&ftSfLJ:3 

«jS*WiLI:S*l6 ) #30 Mm v %IXX^*-XU 
mam ; #0>38jfi*fnrflB) #'4 1 Mm Tfcofc, & 

*$, -f>?i»lP7iMitt^t(±, l^yf- 

3fc 0 3 6 Od^M y ^^^ffiffRItgT'*S -I t SrEW 
-t-S i; s 3 6 0dpi cOft*fiT''£P^'T"£ l> 

ffiffl L fc W V X'fo h A Z 4 6 2 0 fcflffl & 

ffifflu, tco?jimi)tH(^i^p B Tt-s>ofc„ mm, % 

btvfc. v i>x yr\9- y rm<.X-f-f\ 

*av^ts 3 1 2 0°CT2 0»na 
LT7KX h^-^y^'Srff o7t. mtltzVv'X 

[0070]EIii<0(c) {z^-fXo^yyxv^ 
-y3fc»*Ufctt, ^c0Tifi(0^nAf*8l2^^x7 

x.y^y^<0^*^nA»)iT"*l»cOt% »J< : «? 
•fe'J^ATyt-^A : 6 0%3iiS»lt=8 0 0ml : 1 
6g : 1 6ml«0?DAfflX«yf-y^Sr(gfflt?t. X-y 

t y ?<7)1&% , w i/x \>) ^ - y 3 <oa? - y *if<o & 
£?nA?f)$2t;:$^£tu Ell 1« (D) iz^tXo 
>f y^MM(o«S!WcoftSij&^t^o^A^ 
-y2*«#fe*ifc. yy^hA^-y3i:^a^ 
/^-y2cop B 1co'«I^ii, #^tc/h$<T, 

[007 1 ] ^n^^-ywMft, Ell o«o (c) 
izTf.tx o if mcov yx vm 5 1 <k> o 

JUn?-y 2<7)\mz±mtyzm\& Ltz> icoigf'ffiffl 

«HSffll/^Xh s THB-30 (iSjfl^) -C*)&. 
iOPy'X h £S*(0±fc lOOOrpmTl 0#Pb1X 

ey^-b ufc. msojum cowMm-t&yyxhm 
tmkttiz. xt'ya-hm. MM* l o ow» 1- 
ry- h±T5^iBBD«fetfc. h^-^y/fc 
i o . y yx hK*«js«*^3s l , mfctffiT i 

•k. bz\hX\ JJBLfcidSrlSTtt, 1^5 o^i co 
v^«7x^? Mt(0^ y^^^^figtl-^fc^T"^* 

w *«frcj±, tot, ±fEt^yyxhfficojfMis 
iv^-aaiojgLfc. uvxb <o 2 0^0(0^. w 

K (Kff=»i oo Mm ) coyy'xbl^lWc, 
[007 2] 5I#^^T. »fe*ifcJHBV^ MR^IR 

mmnitzbbi,zj^~~yyuz. it-r . eii o<o 

(d) fc^tidfc, jgaHMi±W»§^/tivy'x 
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-xyrnmmmmiemsx, sm.it. 300 

mJ/cm* ?*ofc. liLfc», MlcMS 
(i*<9!fe3fcj83fiU U>U ^n^^->2<0ki* 
Tli^Mci; 0 Splits ix, KStfc L< WR^ii 

^«3Siei±£ft^o^mi(4, *<Oifc ^y'X 
MRSfcAStUfc. t&fcfc, ?n^-y2tt ( i 

feUkLT, l^'xhi|5t4, mkW-YV, t=5r 
*>t>, fMb-f hAy^m.co^mW^-yx\ 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]When this invention is described in more detail about an ink jet head, it relates to a 
minute shape part provided with the minute shape part which makes a classic example the ink chamber of 
an ink jet head suitable for especially high-density printing, a manufacturing method for the same, and an ink 
jet head, and a manufacturing method for the same. In the head section of the ink-jet printer used widely in 
i recent years, the ink jet head of this invention can be used advantageously. 
[0002] 

[Description of the Prior Art] I n various kinds of measuring machine machines, such as office automation 
(OA) apparatus, such as recent years, a word processor, a personal computer, and a facsimile machine, 
I and a medical-application measuring machine machine, and other devices, In order to print the print-out 
I from those devices by high density, the ink-jet printer is used widely. An ink-jet printer is for making the drop 
of ink inject from the head section, making it adhere to recording media, such as a recording form, directly 
as everyone knows, and performing printing of monochrome or a color. Even if a recording medium is a solid 
thing etc., an ink-jet printer, [ printable ] Since a regular paper can be used for a recording medium, cheap 
wearing of a head is easy and the running cost has many strong points, like the colorization which does not 
need processes, such as transfer and fixing, is easy, clear color printing is possible, and it is. An ink jet head 
can be classified into various types with the drive system of injection of the ink droplet from it, for example, a 
piezoelectric element (piezo-electric element) is used for the ink jet head of a piezo method as a force 
means. 

A pressure wave is produced in the ink chamber with which the ink of the head section was filled up using 
the electrostrictive effect by a piezoelectric element, and the regurgitation of the ink is carried out from the 
nozzle of a head section by this. 

A heating element is used for the ink jet head of Bubble Jet as a force means. 

A heating element is heated, air bubbles are generated and the regurgitation of the ink is carried out from 
the nozzle of a head section by it. 
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The ink jet head of the electrostatic suction method which makes an ink droplet inject with an electrostatic 
suction force is also publicly known. The ink jet head of this invention is advantageously applicable to the ink 
jet head of these methods and other methods. 

[0003]Two or more ink chambers (minute shape part which consists of a detailed height or opening) which 
! achieve the duty of a pressurized room for the conventional ink jet head to usually carry out the regurgitation 
of an ink passage and the ink and which are arranged by regular intervals, It is attached at the tip of an ink 
chamber and constituted including the force means which can pressurize the ink in said ink chamber 
according to the nozzle plate which equipped the nozzle for the ink discharge corresponding to each ink 
! chamber, and the demand of printing. If there may be a piezoelectric element as a force means has a driver 
| made to generate the driving force for pressurizing an ink chamber and this driver was described above, 
there may be a heating element. 

[0004]lt explains in more detail about the structure of an ink jet head. For example, the ink jet head 10 of the 
piezo method comprises some members so that I may be understood from drawing 1 in which it is 
developed and shown. The ink chamber member 11 has two or more ink chambers (minute shape part) 12 
which achieve the duty of the pressurized room for carrying out the regurgitation of an ink passage and the 
ink. The nozzle plate 13 which has the nozzle 14 arranged corresponding to each ink chamber 12 is 
attached at the tip of the ink chamber member 1 1 . From the hole of the nozzle 1 4, as explained previously, 
the ink pressurized within the ink chamber 12 can be injected in the form of a drop. A force means is 
attached to the open face of the ink chamber 12 in the ink chamber member 1 1 of a graphic display. The 
force means is constituted from the diaphragm 15 which achieves the duty of the diaphragm for performing 
| the volume change of the ink chamber 12, the piezoelectric element 17 which is the drivers for making the 
j diaphragm 15 distorted, and the pedestal 18 for fixing the piezoelectric element 17 by the example of the 
graphic display. 

[0005]The ink chamber member 1 1 has two or more ink chambers 12 of the shape of a deep groove which 
serves as the pressurized room for carrying out the regurgitation of an ink passage and the ink, and each ink 
chamber 12 corresponds with the nozzle 14 punched at the nozzle plate 13. 
It is designed so that one nozzle corresponding to it may be arranged at one ink chamber. 
Each ink chamber 12 is mutually arranged at the same parallel and interval by the septum which isolates an 
i adjacency **** ink chamber. Here, in order to raise the resolution of an ink jet head, it is required to narrow 
the interval of these ink chambers 1 2 formed in the ink chamber member 1 1 . The ink chamber member 1 1 
and the nozzle plate 13 are usually joinable using adhesives. 

[0006]The diaphragms 15 are parts peculiar to the ink jet head 10 of a piezo-electric method. If the 
piezoelectric element 17 expands and contracts according to an electrostrictive effect, the diaphragm 15 will 
bend and the volume change in the ink chamber 12 will occur by it. If the volume in the ink chamber 12 
becomes small, the ink with which the interior of a room was filled up will be pressurized, and the part will be 
breathed out one by one as an ink droplet from the nozzle 14. This diaphragm 15 usually comprises sheet 
metal about 3-5 micrometers thick and the island 16 which consists of a convex projection with a height of 
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about 20 micrometers formed in that whole surface. The island 16 is for telling the distortion certainly to the 
ink chamber 12, when the piezoelectric element 17 expands and contracts according to an electrostrictive 
effect. Therefore, this island 16 is arranged so that it may lap with the ink chamber 12 and the piezoelectric 
element 17 corresponding to each. Between the ink chamber member 11 and the diaphragms 15 is joinable 
with adhesives. 

[0007]ln order that the piezoelectric element 17 may correspond to each ink chamber 12 of the ink chamber 
member 11 and may prevent influence on other ink chambers 12, it has dissociated mutually. These 
separated piezoelectric elements 17 are being fixed on the pedestal 18. The piezoelectric element 17 joins 
with adhesives the piezoelectric element which has not been separated at first to a pedestal, and, generally, 
is manufactured by subsequently separating only a piezoelectric element selectively by cutting. Thus, after 
forming what the piezoelectric element and the pedestal unified, a piezoelectric element and the island 
formed in the diaphragm corresponding to it are joinable with adhesives. 

[0008]And it described above, since those performances affect the printing characteristic directly, in other ink 
jet heads, the performance of the ink chamber which is a minute shape part which consists of the detailed 
height or opening which serves as the pressurized room for carrying out the regurgitation of an ink passage 
and the ink is dramatically important. First, as for the ink chamber member of the conventional piezoelectric 
type ink jet head, when the ink chamber member which constitutes an ink chamber was looked at, what is 
fabricating organic materials, such as "EPOKKUSU (trade name of an epoxy resin)", by injection molding 
process, for example was common. However, there was a fault of the ink chamber member which 
comprised organic materials being unable to put pressure sufficient at the time of application of pressure for 
ink deficiently in rigidity therefore. 

[0009]lt replaces with organic materials, the powder of oxides, such as Zr0 2> is used, and fabricating these 
powder to an ink chamber member in accordance with the processing method called a powder-injection- 
molding method is also performed. Since a very big pressure is applied when use of a die is indispensable 
and fills up the powder of a raw material with this method into that mold, it is difficult to use the die which has 
a detailed structure for sufficient grade for formation of a detailed ink chamber. 

[0010]An etching method is also mentioned as a suitable processing method for formation of a detailed ink 
chamber. For example, it is possible by using this processing method to form a grooved pattern in the 
surface of an about hundreds of micrometers thick metal plate minutely. However, in this method, if it says 
about the point of densification, it is a limit to form a slot by width comparable as board thickness, and it 
cannot be said that it is effective enough. Since the slot formed penetrates a metal plate in the case of an 
etching method, if the metal plate is used as an ink chamber member, the member of the addition for 
plugging up those penetrating grooves will have to be pasted together to one field of a metal plate, and a 
manufacturing process will become complicated. 

[0011]The photolithography method which uses a photopolymer which is indicated by JP,S62-59672,B and 
JP,H2-42670,B, and which is generally called photoresist or resist as an option for forming an ink chamber 
member is also publicly known. Cover resist with this method on the surface of the substrate which is going 
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to form the ink chamber extensively, and it ranks second to it by it, By carrying out dissolution removal of the 
field you were not made to insolubilize by exposure with a developing solution, after exposing the obtained 
resist film selectively in a suitable light according to the pattern of the ink chamber which it is going to obtain, 
The substrate provided with the ink chamber considered as the request which consists of a pattern of the 
hardened resist can be obtained. The photolithography method which uses resist is a technique widely used 
in manufacture of semiconductor devices, such as LSI and VLSI. 

[0012l Drawing 2 is a sectional view showing order for formation of the ink chamber which uses the 
photolithography method generally performed later on. First, as shown in (A) of drawing 2 , after applying 
resist to the surface of the substrate 31 and forming the resist film 32 in it, pattern exposure of the resist film 
32 is carried out via the photo mask 33. Since the resist used here is negative resist which has sensitivity in 
ultraviolet rays, the photo mask 33 consists of glass which can penetrate ultraviolet rays in the portion 
equivalent to the septum of an ink chamber, and in order to prevent the penetration of ultraviolet rays, the 
chromium film is laminated on the other portion. The beams of light for the exposure shown by an arrow are 
the ultraviolet rays from a light source (not shown). 

[0013]The exposure region of the resist films 32 is made to insolubilize to a developing solution as a result of 
pattern exposure. Then, if the resist film 32 after this exposure is developed with the suitable developing 
solution for it, an unexposed field (soluble field) will carry out dissolution removal. As shown in (B) of drawing 
2, the hardening resist pattern 32 equivalent to the shape of the ink chamber considered as a request is 
obtained. Here, the resist pattern 32 which remained acts as a septum member which divides an adjacency 
**** ink chamber, and the substrate 31 acts as a bottom plate member. In the example of the graphic 
display, although the thing of the negative mold was used as resist instead, the example which uses the 
resist of the positive type which is made to solubilize an exposure region and carries out dissolution removal 
is also reported. 

[0014]The ink chamber of the ink jet head of a piezo method which was described above, and the ink jet 
head of the Bubble Jet which is one method now similarly can also be manufactured. That is, in the head 
section of these two methods, the ink chamber and the nozzle are fundamentally common, however it has 
the heating element and the related member which did not use a piezoelectric element and a diaphragm, 
instead were allocated on the rigid high substrate corresponding to each ink chamber by Bubble Jet. 
[0015]Above, the conventional ink jet head has been explained. However, these ink jet heads cannot 
respond to high-density printing demanded especially in recent years. In recent years, in the field of a 
printer, high-density printing whose dot number (dpi) per inch is more than 180 or it is being required. It 
follows and it is required [ in / with a natural thing / the ink jet head ] that the distance between nozzles 
should also be the distance between ink chambers of the head section and length narrow at least of 180dpi. 
Here, "the interval of 180dpi" means that the ink chamber and the nozzle are formed at intervals of 141 
micrometers, when it expresses by concrete length (the interval d between the adjacency **** ink chambers 
12 of drawing 1 and the interval d between the adjacency **** nozzles 14 should be referred to). That is, in 
an ink chamber member, it is required to form the septum member which divides into 141 -micrometer limited 
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length between an ink chamber and an ink chamber. For example, when the ratio of the width of an ink 
chamber to the thickness of a septum member is 1 to 1, the width of an ink chamber will call [ the thickness 
| of 70.5 micrometers and a septum member ] it 70.5 micrometers. Thus, the width of an ink chamber 
| becomes narrow as the densification of printing progresses. However, densification can be attained by 
narrowing width of an ink chamber, but if the dot of the ink printed by the recording medium was too small, 
good print quality is not acquired. In order to avoid deterioration of print quality, it is required to keep the dot 
of the ink breathed out large and to make sufficient quantity of ink inject from each nozzle, if it puts in 
another way. For that purpose, it is required that an ink chamber with large height of a septum member 
should be provided with the sufficient therefore one where the capacity of an ink chamber is larger. 
[0016]When it returns to formation of an ink chamber member again, since there is a danger of destroying 
the mold itself when the most general injection molding process becomes a detailed structure by the 
conventional method, and since it cannot fabricate by being highly precise, formation of the fine structure 
equivalent to the print density of about 120 dpi is a limit. Since an etching method is easy to process 
minutely what has plane shape, patterning of about 180 dpi is possible enough. However, generally in an 
etching method, the width which can be patterned by that cause is influenced by the thickness of the 
member which should be etched. For example, if the thickness of the member which should be etched is not 
70 micrometers or less when the width of an ink chamber of 180dpi tends to form the ink chamber member 
of 70.5 micrometers in the thickness of 70.5 micrometers and a septum member, it cannot pattern. The more 
i this becomes high-density, the more it means that the height of an ink chamber cannot be enlarged. 
! [0017]The same defect is applied, when using resist and forming an ink chamber member with 
j photolithography method. That is, when the thickness of resist is more than 50 micrometers or it, in the 
! conventional photolithography method, a resist film cannot be patterned any longer. The photopolymer in 
which the Reason is generally used as resist is designed considering use by thickness of 50 micrometers or 
less as a premise. 

It is because problems, such as a underexposure and a underdevelopment, arise and it does not come to 
perform detailed patterning, when it is actually used in a resist process by the thickness which exceeds 50 
micrometers. 

|| [0018]The ratio of the thickness of a resist film to the width which can be patterned when patterning a resist 
j film using the usual photolithography method (aspect ratio; in addition, in an ink chamber member, so that it 

may explain below) an aspect ratio is specified as a ratio of the width of an ink chamber to the height of an 
■ ink chamber - having -- about 1 :2 are made into the limit. If the aspect ratio of a resist pattern exceeds 1 :2, 
the resist pattern which should serve as a septum member of an ink chamber will change, or, A defect with 
many problems of becoming narrow and becoming the so-called shape of an "inverse tapered shape", or it 
becoming impossible for the portion of the basis near a substrate to maintain an erecting state, and it uniting 
with the next pattern occurs. 

[0019]Specifically, as for the defect of a resist pattern which was described above, the scanning electron 
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micrograph (500 times) of drawing 5 will be consulted. The resist for negative-mold thick films by Japan 
Synthetic Rubber Co., Ltd. where this invention persons have sensitivity to ultraviolet rays, and THB30 
(trade name) are used for the resist pattern of a photograph, It is a result when the width of a resist pattern is 
patterned by the height of 30 micrometers and a resist pattern being 50 micrometers in the width (space) 
between 30 micrometers and a resist pattern on an aluminum substrate. Spreading of :resist whose applied 
main conditions are as follows (1000 rpmx 10 seconds) 
Prebaking (100 **, 5 minutes) 
Exposing condition (100 mW / cm 2 , 35 seconds) 
postbake (for 100 ** and 15 minutes) 

When the aspect ratio of a resist pattern was about 1 .7 so that clearly from the microphotograph of drawing 
5, the omission of the pattern was good and the resist pattern tidily located in a line was obtained, without 
being accompanied by a defect. 

[0020] However, when the aspect ratio was gradually repeated with slight height, a defect began to generate 
formation of the same resist pattern as the above from the neighborhood where the height of the resist 
pattern became 60 micrometers. Drawing 3 illustrates the example from which the resist pattern 32 formed 
on the aluminum substrate 31 became reverse tapered shape. Like a graphic display, the wall surface is not 
vertically formed to the substrate 31 , but, by the way, the base 32a has come for the resist pattern 32 to be 
narrow. It is generated by such inverse tapered shape pattern as a result to which the light of quantity 
sufficient till the place which is the base 32a where it touches the substrate 31 among the resist films 32 did 
not reach, therefore the light exposure of the thickness direction of the resist film 32 became uneven at the 
time of exposure. That is, since the resist for thick films used here is negative resist by which dissolution 
removal of the unexposed part is carried out at the time of development, the neighborhood of the base 32a 
of the resist film 32 which was hard to be exposed will be developed more by the large quantity. It appears 
notably, so that it will carry out, if the thickness of a resist film is made such a phenomenon to increase. If 
the resist pattern which should be used as a septum member of an ink chamber member becomes reverse 
tapered shape in this way, the area which participates in adhesion with the substrate 31 and the resist 
pattern 32 becomes small, and when the worst, the resist pattern 32 will exfoliate from the substrate 31. 
Since the wall of a pattern becomes thin as the aspect ratio of the resist pattern 32 is raised although it does 
not exfoliate, as a section especially shows, for example to drawing 4 from the portion, **** of the resist 
pattern 32 may occur. When a resist pattern changes in this way, it becomes impossible to already use it as 
a septum member of an ink chamber. 

[0021l Drawing 6 is a scanning electron micrograph (350 times) of the example which patterns have 
combined selectively in the crowning of a pattern while the resist pattern formed on the aluminum substrate 
serves as reverse tapered shape. The resist pattern of this microphotograph fundamentally, It formed in 
accordance with the same technique as what was previously explained with reference to drawing 5 , 50 
micrometers and the height of the pattern were the space between 50 micrometers and a pattern 100 
micrometers for the width of the resist pattern here for comparison, and the resist solution was applied twice 
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for thick-film-izing. 

[0022]ln order to avoid various kinds of defects generated in order to form a resist pattern in accordance 
with a conventional method by available resist from the above results using them commercially [ the resist 
used here and others ], it is required to stop the aspect ratio by about 1:2. 
[0023] 

[Problem(s) to be Solved by the lnvention]This invention solves many problems of the conventional ink jet 
head which was described above. Therefore, one purpose of this invention can be used in favor of high- 
density printing, It can apply to the thing of various methods, such as a piezo type and Bubble Jet, in 
common, and is in providing the ink jet head also with the sufficient yield which can manufacture a highly 
precise thing easily. 

[0024]Another purpose of this invention is to provide the manufacturing method of an ink jet head which was 
described above. It is in providing a minute shape part provided with the minute shape part which consists of 
the detailed height or opening with another purpose useful as an ink chamber of the above ink jet heads of 
this invention further, and a manufacturing method for the same. 

[0025]He could understand easily these purposes of this invention, and the other purposes from the 

following detailed explanation. 

[0026] 

[Means for Solving the Problemjln the one field, this invention A nozzle for two or more ink discharge, It is an 
ink jet head including a force means for carrying out the regurgitation of the ink in an ink chamber for 
circulation of ink which was open for free passage for said nozzle, and application of pressure, and said ink 
chamber from said nozzle by the volume change, A bottom plate member which consists of a transparent 
substrate with which said ink chamber has predetermined shape and a size, A bottom wall member which 
consists of non-light transmittance state material formed above the bottom plate member at pattern state 
according to shape of an ink chamber, It is constituted with a septum member formed in a field which is the 
upper part of said bottom plate member, and said bottom wall member does not occupy, said septum 
member -- following process: -- a photosensitive material of a septum member plasticity being applied by 
predetermined thickness over the whole region on a side in which said bottom wall member of said substrate 
was formed, and a tunic of said photosensitive material via a pattern of said bottom wall member, Said 
photosensitive material from the back side of said substrate is selectively exposed in light which has 
sensitivity, and therefore a developing solution is made to insolubilize an exposure region of a tunic of said 
photosensitive material, and an unexposed region of a tunic of said photosensitive material is removed by 
development, It is in an ink jet head alike and formed [ follow and ]. 

[0027]ln the field of another, this invention A nozzle for two or more ink discharge, In manufacturing an ink 
jet head including a force means for carrying out the regurgitation of the ink in an ink chamber for circulation 
of ink which was open for free passage for said nozzle, and application of pressure, and said ink chamber 
from said nozzle by the volume change, Prepare a transparent substrate which has process:predetermined 
following shape and a size for said ink chamber, and a bottom plate member is formed, A bottom wall 
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member is formed in the surface of said substrate from non-light transmittance state material at pattern 
state, Apply a photosensitive material of a septum member plasticity by predetermined thickness over the 
whole region on a side in which said bottom wall member of said substrate was formed, and a tunic of said 
photosensitive material via a pattern of said bottom wall member, Said photosensitive material from the back 
side of said substrate is selectively exposed in light which has sensitivity, Therefore, a thing for which a 
developing solution is made to insolubilize an exposure region of a tunic of said photosensitive material, and 
development removes an unexposed region of a tunic of said photosensitive material, and said septum 
member is formed, A bottom wall member which was alike, followed and was formed above a bottom plate 
member and its bottom plate member at pattern state according to shape of an ink chamber, It is in a 
manufacturing method of an ink jet head forming with a septum member formed in a field which is the upper 
part of said bottom plate member, and said bottom wall member does not occupy. 
[0028]A bottom plate member which consists of a transparent substrate with which this inventions are the 
minute shape parts provided with a minute shape part which consists of a detailed height or an opening in 
the field of another, and said minute shape part has predetermined shape and a size, A bottom wall member 
which consists of non-light transmittance state material formed above the bottom plate member at pattern 
state according to shape of said minute shape part, It is constituted with a septum member formed in a field 
which is the upper part of said bottom plate member, and said bottom wall member does not occupy, said 
septum member -- following process: -- a photosensitive material of a septum member plasticity being 
applied by predetermined thickness over the whole region on a side in which said bottom wall member of 
said substrate was formed, and a tunic of said photosensitive material via a pattern of said bottom wall 
member, Said photosensitive material from the back side of said substrate is selectively exposed in light 
which has sensitivity, and therefore a developing solution is made to insolubilize an exposure region of a 
tunic of said photosensitive material, and an unexposed region of a tunic of said photosensitive material is 
removed by development, It is alike, is followed and formed, have a rectangular cross section 
perpendicularly long when said minute shape part sees about a vertical section, and In that case. It is in 
minute shape parts, wherein height of said minute shape part is at least 50 micrometers and an aspect ratio 
specified as a ratio of width of the space to height is at least 1:3. 

[0029]This invention is in charge of manufacturing minute shape parts provided with a minute shape part 
which consists of a detailed height or an opening in the field of another, Prepare a transparent substrate 
which has process:predetermined following shape and a size for said minute shape part, and a bottom plate 
member is formed, Migrate to the surface of said substrate throughout the, and bottom wall member 
plasticity material of a non-light transmittance state is applied to it, Apply a photosensitive material 
extensively further on a tunic of obtained bottom wall member plasticity material, and according to a pattern 
of a bottom wall member which considers a tunic of a formed photosensitive material as a request, remove 
selectively with photolithography method and it ranks second, A tunic of bottom wall member plasticity 
material of the ground is selectively removed by using a pattern of an obtained photosensitive material as a 
mask, Apply a photosensitive material of a septum member plasticity by predetermined thickness over the 
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whole region on a side which was alike, followed and formed a bottom wall member in pattern state and in 
which said bottom wall member of said substrate was formed, and a tunic of said photosensitive material via 
a pattern of said bottom wall member, Said photosensitive material from the back side of said substrate is 
selectively exposed in light which has sensitivity, and, therefore, a developing solution is made to insolubilize 
an exposure region of a tunic of said photosensitive material, And a thing for which development removes 
an unexposed region of a tunic of said photosensitive material, and said septum member is formed, It is 
alike, and it follows and is in a manufacturing method of minute shape parts forming with a bottom plate 
member, a bottom wall member formed above the bottom plate member at pattern state according to shape 
of said minute shape part, and a septum member formed in a field which is the upper part of said bottom 
plate member, and said bottom wall member does not occupy. 

[0030]Since width of an ink chamber can be narrowed according to this invention, high-density printing is 
attained rather than anxious from the former. In addition, since a large aspect ratio which is a ratio of width 
of an ink chamber to height can be taken in this invention, As described above, even if width of an ink 
chamber is narrow, the quantity of ink with which an ink chamber is filled up can carry out the regurgitation 
of the ink of quantity sufficient on a par with the conventional ink chamber, to such an extent that it is more 
than it, therefore print quality is not spoiled at each time of printing from an attached nozzle. An ink jet head 
of this invention is advantageously applicable in a similar manner in a head of various methods. 
[0031] 

[Embodiment of the lnvention]Then, this invention is explained about the best embodiment. About the 
minute shape parts and process of this invention, since the classic example of the minute shape part which 
consists of the detailed height or opening with which it was equipped is an ink chamber of an ink jet head, it 
will explain especially with reference to an ink chamber. Therefore, the word "ink chamber" Becoming can 
be hereafter read as a "minute shape part." 

[0032]lf the ink jet heads by this invention are a piezo method, Bubble Jet, and a request so that it may 
explain below, they can be the things of other publicly known methods. These ink jet heads have a force 
means for carrying out the regurgitation of the ink in the ink chamber for circulation of the ink which was 
open for free passage for the nozzles for two or more ink discharge, and those nozzles as the basic 
structure, and application of pressure, and an ink chamber from said nozzle by the volume change. Here, 
the force means can have various composition according to the method of the head of this invention. For 
example, the ink jet head of a piezo method can have a piezoelectric element and the member of relation, 
for example, a diaphragm etc., as the force means. A typical structure of the ink jet head of a piezo method 
is already explained with reference to drawing 1 . The ink jet head of Bubble Jet can have the electrode etc. 
which were electrically connected to a heating element and the member of relation, for example, a heating 
element, as the force means. 

[0033]The structure of the ink chamber contained in it in the ink jet head by this invention and its shape are 
important. The bottom plate member 1 which consists of a transparent substrate which has predetermined 
shape and size as the ink chamber expanded and showed dra wing 7 the part, It is constituted with the 
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bottom wall member 2 which consists of non-light transmittance state material formed above the bottom 
; plate member 1 at pattern state according to the shape of an ink chamber, and the septum member 5 
\ formed in the field which is the upper part of the bottom wall member 2, and said bottom wall member does 
not occupy. The interval (space) of the septum member 5 which the width is w, and the height is h, and 
isolated the septum member 5 at equal intervals for formation of the ink chamber 1 2, and has been arranged 
is s. Therefore, the "aspect ratio" (specified as a ratio of the width of an ink chamber to the height of an ink 
chamber) often used in Description of this application is s:h. 

[0034]The transparent substrate which forms the bottom plate member 1 is not limited unless the substrate 
itself does not cover damage as the etching is also, or a strip is carried out, when the light for patterning can 

! penetrate the substrate at the time of formation of the septum member 5 and it forms the bottom wall 
member 2 by etching. As a suitable transparent substrate material, glass, plastic material (PET etc.), for 
example, polyester resin, acrylic resins (PMMA etc.), etc. can mention quartz and others, for example. Such 
materials may be used by a monolayer, or more than two-layer may be laminated and used for them. 
[0035]Although it is stuck on the bottom plate member 1 or not being illustrated here, if needed, arbitrary 
interlayers are made to intervene and the bottom wall member 2 which consists of non-light transmittance 
state material is formed. Although the non-light transmittance state material used here is not necessarily 
limited especially as long as it can prevent the penetration of the light for patterning at the time of formation 
of the septum member 5 and the good flow of ink can be guaranteed at the time of use of a head, 
Preferably, in consideration of the ease of the formation, the accuracy of a pattern obtained, etc., they can 

| be a metallic material, for example, chromium, tantalum, nickel, titanium, copper, aluminum, etc. The bottom 

I wall member 2 may be formed as a monolayer from such materials, or may laminate and form more than 
two-layer. Depending on the case, it may laminate combining an antireflection film etc. As for the bottom wall 
member 2, it is preferred to form from material which was described above as thinly as possible, and the 
usual thickness is about 0.05-1 micrometer. 

I [0036]The septum member 5 used in order to form the ink chamber 12 with the bottom wall member 2, The 
following process as characteristic of this invention : The photosensitive material of a septum member 
plasticity is applied by predetermined thickness over the whole region on the side in which the bottom wall 
member 2 of the transparent substrate 1 was formed, The tunic of a photosensitive material via the pattern 
of the bottom wall member 2 of a non-light transmittance state, Said photosensitive material from the back 
side of the substrate 1 can be selectively exposed in the light which has sensitivity, therefore a developing 
solution is made to be able to insolubilize the exposure region of the tunic of the photosensitive material, and 
it can form, without the thing for which development removes the unexposed region of the tunic of said 
photosensitive material therefore. This process is explained in more detail in the place of manufacture of the 
ink jet head of this invention explained below. 

[0037]Here, a suitable thing can be used for the photosensitive material of a septum member plasticity out of 
the resist of a large number generally used in the resist process, choosing it arbitrarily. The resist usually 
used here is negative resist, suitable resist is what can be formed and patterned by at least 50-micrometer 
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thickness preferably - as the example -- THB-30 by Japan Synthetic Rubber Co., Ltd. for example (trade 
name), or Tokyo -- adaptation - shrine 83 [ OMR-] (trade name) can be mentioned. If needed, the septum 
member 5 is the purpose of employing the characteristic of each resist efficiently, and may be formed again 
from the resist film of two-layer structure or the multilayer structure beyond it. 
[0038]The simplest form as the composition is used for the ink chamber member shown in dra wing 7 . 
However, when making the bottom wall member 2 adjoin on the bottom plate member 1 and arranging the 
septum member 5 for evasion of an inconvenient diffraction phenomenon with a possibility of generating, an 
interlayer may be made to intervene in the middle of the bottom wall member 2 and the septum member 5 
by thickness thicker than the pattern of the bottom wall member 2 in the ink chamber member of this 
invention. The interlayer can form in accordance with arbitrary techniques from a suitable material for 
formation of the septum member 5. The suitable charges of an inner layer material are an epoxy resin and 
other resin materials, SiN, Si0 2 , Ti0 2 , etc., for example. Although it is said widely that the interlayer can 
change the thickness, it is usually preferred that it is not less than 5 micrometers. The problem of the 
diffraction could not still be avoided, when an interlayer's thickness is less than 5 micrometers and the 
purpose of using an interlayer is in evasion of the diffraction phenomena at the time of the application which 
is a high aspect ratio. The interlayer can form using techniques, such as a spray coat, a roll coat, brush 
coating, thermo compression bonding, vacuum evaporation, and sputtering. 

[0039]ln the ink chamber member by this invention, the ink passage of the ink chamber, Preferably, when it 
sees about a vertical section, it has a long rectangular cross section perpendicularly, and in that case, the 
height of said ink chamber is at least 50 micrometers, and the aspect ratio (second:h) specified as a ratio of 
the width of an ink chamber to the height of an ink chamber is at least 1 :3. It has an inclination of the grade 
which has not risen vertically from the surface of the substrate and can be accepted, especially the wall 
surface of an ink passage, i.e., the wall surface of a septum member. If this is seen from the shape of a 
septum member, it is tapering off toward the bottom near a substrate to the upper part, and is the opposite 
of the septum member of the reverse tapered shape of the conventional ink chamber previously explained 
with reference to d rawing 3 . Especially the shape of such a tapering septum member is called "forward 
tapered shape" shape in Description of this application. The Reason the septum member of such a forward 
tapered shape is formed is that the way of the portion near the lower part [ upper part / of the resist for thick 
films to be used ], i.e., a substrate, can receive exposure in a large quantity more in the patterning method 
adopted in this invention so that it may explain in detail below. By having forward tapered shape shape in 
this way, the septum member of this invention can adhere stably, and can be located on a bottom plate 
member slack board, and exfoliating from a substrate or falling while being use, is prevented notably, as a 
result, in the Prior art, it became possible to form the ink chamber which patterns the resist film which has 
100 micrometers or the thickness beyond it considered to be impossible, and has desired shape and size. 
[0040]Formation of the ink chamber of 1:3 or more high aspect ratios is clear from the scanning electron 
micrograph (350 times) of attached drawing 9 . The resist for negative-mold thick films by Japan Synthetic 
Rubber Co., Ltd. where this invention persons have sensitivity to ultraviolet rays, and THB30 (trade name) 
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are used for the resist pattern of a photograph, It is a result when the width of a resist pattern is patterned by 

the height of 30 micrometers and a resist pattern being 100 micrometers in the width (space) between 41 
I micrometers and a resist pattern on a glass substrate in accordance with the method of this invention 
! explained in detail below. Since a chromium pattern with a width of 30 micrometers used as a mask has very 

thin it, it has not appeared in a photograph. Spreading of :resist whose applied main conditions are as 

follows (1000 rpmx 10 seconds, 2 times coating) 

Prebaking (100 **, 5 minutes) 
| Exposing condition (10 mW / cm 2 , 45 seconds; back exposure from the glass substrate side) 
| Postbake (for 100 ** and 15 minutes) 

i Even when the aspect ratio of a resist pattern was about 3.3 so that clearly from the microphotograph of 
dra wing 9 , the omission of the pattern was good and the long and slender resist pattern tidily located in a 
line was obtained, without being accompanied by a defect. Since there is sufficient height for a resist 
pattern, a lot of ink can be stored also in an ink chamber, and, therefore, print quality is also good. 
[0041 ]As the thickness of the resist used in formation of the resist pattern of the above high aspect ratios 
increases, while becoming a underexposure, near the surface of a resist film, the boundary between an 
exposure part and an unexposed part becomes more ambiguous easily. However, in this invention, since as 
new a developing solution as the surface of the resist film after exposure is supplied at the time of 
development, even if the boundary of the exposure part and unexposed part does not carry out some 
clearly, negatives can be developed to sufficient grade to be satisfied. Therefore, even if it increases the 

| thickness of a resist film substantially in the case of this invention, a resist pattern more detailed than what is 
attained by a Prior art can be formed. 

1 [0042]ln manufacture of the ink jet head by this invention, the ink chamber, A series of following processes : 
Prepare the transparent substrate which has predetermined shape and size, and a bottom plate member is 

; formed, A bottom wall member is formed in the surface of said substrate from non-light transmittance state 

; material at pattern state, Apply the photosensitive material of a septum member plasticity by predetermined 
thickness over the whole region on the side in which said bottom wall member of said substrate was formed, 
and the tunic of said photosensitive material via the pattern of said bottom wall member, Said photosensitive 
material from the back side of said substrate is selectively exposed in the light which has sensitivity, 

: Therefore, a developing solution is made to be able to insolubilize the exposure region of the tunic of said 

! photosensitive material, and it can manufacture advantageously, without the thing for which development 
removes the unexposed region of the tunic of said photosensitive material, and said septum member is 
formed therefore. Hereafter, each process is explained. 

Formation of a bottom plate member: Prepare the transparent substrate which has predetermined shape 
and size, and form a bottom plate member. The suitable transparent substrate which can be used here was 
illustrated in the place of explanation of the composition of a previous ink chamber. The surfaces of the 
substrate to be used are the purposes, such as heightening the adhesion power of a bottom wall member 
and a septum member to it, and may perform a surface treatment in accordance with a conventional 
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method. 

Formation of the patternized bottom-wall member: In order to form the portion of the bottom of the ink 
chamber formed, use non-light transmittance state material and form a bottom wall member in pattern state 
on the surface of a substrate. As explained concretely previously, as a non-light transmittance state material 
for bottom wall member formation, various kinds of metallic materials can be used advantageously. 
Formation of a bottom wall member may remove only an unnecessary portion selectively, after laminating 

I extensively the bottom wall member plasticity material which could form directly or was chosen by laminating 

I a selected bottom wall member plasticity material on a pattern on a substrate on a substrate. 

! [0043]Performing formation of a bottom wall member especially in accordance with the latter method 
desirable still more preferably, The following process : On the surface of a substrate, cross throughout the 
and bottom wall member plasticity material is applied, Apply a photosensitive material extensively further on 
the tunic of the obtained bottom wall member plasticity material, and according to the pattern of the bottom 
wall member which considers the tunic of the formed photosensitive material as a request, remove 
selectively with photolithography method and it ranks second, It can carry out by using the pattern of the 
obtained photosensitive material as a mask, without removing selectively the tunic of the bottom wall 
member plasticity material of the ground with photolithography method therefore. The pattern state bottom 
wall member considered as a request can be obtained through such a series of processes. 
[0044]Here, as the tunic of the bottom wall member plasticity material as an opaque zone first formed on a 

: substrate was described above, it is a tunic which consists of metallic materials preferably, and that 
formation can be performed by publicly known arbitrary techniques in this technical field. Although a suitable 
technique is not necessarily limited to what is enumerated below, it includes the following. 

| [0045]1 . PVD (physical vapor deposition) 

I Sputtering process, a vacuum deposition method, the ion plating method, etc. 

2. CVD method (chemical vapor deposition) 

A heat CVD method (ordinary pressure, decompression), plasma CVD method, MO-CVD method, etc. 

3. An electroless deposition method 4. coating method spin coat method, a spray coating method, a dip 
coating method, the roll coat method, brush painting, etc. 

[0046]After forming the tunic of bottom wall member plasticity material, the photosensitive material used as a 
mask in the case of the selective elimination of a bottom wall member, i.e., resist, is applied to the upper 
surface. As for especially the resist used here, although not necessarily limited, in order to raise pattern 
accuracy, also when it applies by 10 micrometers or the thickness not more than it, what can form a desired 
resist pattern is preferred. In order to use it for patterning, it may be which resist of a positive type and a 
negative mold, as suitable resist ~ AZ-4620 by Hoechst A.G. for example, and Tokyo - adaptation -- Liston 
by shrine 8000 [ OFPR-], OMR-83, and E eye Du Pont (all are trade names), etc. can be mentioned. 
Selected resist is applied by predetermined thickness in accordance with the technique in ordinary use by a 
spin coat, dip coating, a spray coat, a roll coat, brush coating, etc., for example, and it dries. 
[0047]Subsequently, the formed resist film is selectively removed with photolithography method according to 
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the pattern of the bottom wall member considered as a request. Photolithography method used here can be 
enforced as usually carried out in the resist process. For example, exposure of a resist film embraces the 
kind of resist, etc. and is the 1. ultraviolet-rays-exposure method contact exposing method, the proximity 
(contiguity) exposing method, the projection (projection) exposing method, etc. 

[0048]2. An X-ray lithography method 3. electron-beam-exposure method etc. can be used. A photo mask is 
used according to the exposing method to be used, and the pattern of a mask is also changed according to 
the type of resist. It can carry out as development following exposure is also usually performed in the resist 
process. 

[0049]The tunic of the bottom wall member plasticity material of a ground is selectively removed by using the 
pattern as a mask after formation of a resist pattern. A technique [ which sets also to manufacturing 
processes such as a semiconductor device, or selective elimination of this tunic, and is usually used for it ], 
for example, etching, for example, 1 . wet etching, method dip method, the shower method, etc. 
[0050]2. Dry etching method RIE method (reactive-ion-etching method), ICP method, ECR method, ion- 
beam-etching method, etc. Or the lift-off method (it patterns previously and bottom wall member plasticity 
material is formed behind) etc. can be used. The bottom wall member considered as a request is obtained 
with pattern state. 

Formation of a septum member: Form the septum member for isolating adjoining ink chambers as a process 
of the last of ink chamber formation after forming a bottom wall member by a desired pattern. 
[0051]First, the photosensitive material of a septum member plasticity is applied by predetermined thickness 
over the whole region on the side which formed the bottom wall member at the previous process among 
substrates, although especially the photosensitive material used here, i.e., resist, is not necessarily limited, 
in order that it may make a septum member thicker and may raise the aspect ratio of an ink chamber -- at 
least 50-microrneter thickness ~ a thick film -- that [-izing / that ] is preferred. This resist needs to carry out 
dissolution removal of the unexposed region with a developing solution, therefore is what is called "negative 
resist." This negative resist may laminate two kinds or the resist film beyond it for thick-film-izing. as suitable 
negative resist - THB-30 by Japan Synthetic Rubber Co., Ltd. for example, and Tokyo - adaptation - 
shrine 83 [ OMR-] (all are trade names) etc. can be mentioned. Selected resist is applied by predetermined 
thickness in accordance with the technique in ordinary use by a spin coat, dip coating, a spray coat, a roll 
coat, brush coating, etc., for example, and it dries. At least 50 micrometers of thickness of the resist film of 
the septum member plasticity obtained are usually more than 50-200 micrometers or it preferably. 
[0052]Subsequently, the formed resist film is selectively removed with photolithography method, and a 
septum member is formed. The photolithography method used here may be the same as that of what was 
used in the previous bottom wall member formation process, for example, the exposing methods are an 
ultraviolet-rays-exposure method, an X-ray lithography method, etc. according to the photosensitivity of the 
used resist. It is important to expose from the back side of a transparent substrate in this exposure process. 
That is, light receives the formed resist film without using a special photo mask, and the bottom wall member 
of opaque pattern state is used as a mask, and is selectively exposed from the back side of a substrate. 
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Generally the exposure from the back of such a transparent substrate is called "back exposure." The 
exposure region of the resist films, i.e., the field where the penetration of light was not prevented with the 
mask of the bottom wall member, is made to insolubilize the light in which resist has sensitivity as a result of 
the exposure used as a source of exposure by the developing solution. 

[0053]Dissolution removal of the field (soluble field) unexposed [ of the resist films ] is carried out with a 
developing solution after completion of exposure. This developing process is usually performed in the resist 
process, and can be made and carried out. For example, the suitable thing for it can be used for the 
developing solution and developing time to be used according to the kind of resist. When an example is 
shown, the used resist is THB-30 (above) and the resist film after exposure is developed, the available 
developing solution of THB-30 exclusive use can be used more commercially than Japan Synthetic Rubber 
Co., Ltd. The septum member considered as a request is obtained as a result of development. The sectional 
shape of the septum member obtained is forward tapered shape shape, as explained previously. 
[0054]lf this invention method is followed, as described above, the septum member of long and slender 
forward tapered shape shape can be formed, and, therefore, the aspect ratio of an ink chamber can be 
made into 1 :3 or more than it. By the way, if according to this invention persons' knowledge the height of the 
septum member is enlarged in order to raise an aspect ratio, If an aspect ratio becomes more than 1:5 or it 
(if it puts in another way) When the width of an ink chamber is 30 micrometers and the height becomes more 
than 150 micrometers or it, it may result from the diffraction phenomena of the light at the time of exposure, 
and a "cut" (or bulging of a member) may occur in the base of a septum member. Although it is said that a 
cut of this septum member does not have bad influence on the independence nature of the septum member 
itself, since it decreases the capacity of an ink chamber, preventing is desirable. These diffraction 
phenomena are explained referring to drawin g 15 (the state where the septum member is already formed is 
shown for the facilities of explanation). 

[0055]ln the formation process of a septum member which was described above, if there are many light 
exposures in back exposure when carrying out back exposure of the resist film 5 of a septum member 
plasticity selectively via the bottom wall member 2 as a mask, diffraction of the light shown by a figure 
Nakaya seal by the portion of the edge of the bottom wall member 2 will occur. A part of exposure is made 
to also harden a surroundings lump and its portion by the back side of the bottom wall member 2. Therefore, 
development of the resist film 5 after exposure will generate the cut 5a of a member in the base of the 
obtained septum member 5, as illustrated. When the thickness of the resist film 5 is large, it is usually 
indispensable to perform a lot of exposure according to it, therefore while attaining thick film-ization of resist, 
it is desirable to prevent diffraction of an undesirable light which was described above. 
[0056]this invention method is after forming a bottom wall member in pattern state in the one desirable 
mode, and before applying resist of a septum member plasticity further on it, the pattern of the bottom wall 
member already formed is covered, That is, it is characterized by including further the process of forming the 
interlayer who consists of material which can penetrate the light used for exposure of the resist of a septum 
member plasticity by thickness thicker than the pattern of a bottom wall member. 
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[0057]Thus, since the interlayer has been stationed on the pattern of a bottom wall member, even if 
diffraction of light still occurs, the diffraction is restricted to the inside of an adiaphorous interlayer, and is not 
attained even to the resist film of a septum plasticity. Therefore, a septum member without a defect like the 
cut in a base can be obtained. The material used for the above-mentioned interlayer's formation is not 
limited as long as the light used for exposure of the resist of a septum member plasticity can be penetrated. 
Although it is said that the suitable charge of an inner layer material is limited to what is enumerated below, 
it includes an epoxy resin and other plastic material, SiN, Si0 2 , Ti0 2 , etc., for example. The resist of the 
septum member plasticity above-mentioned depending on the case may be used as a charge of an inner 
layer material. These charges of an inner layer material can use a technique in ordinary use, for example, 
can apply it by desired thickness by spray coat, a roll coat, brush coating, thermo compression bonding, 
vacuum evaporation, sputtering, etc. Not less than 5 micrometers of an interlayer's suitable thickness are 
usually 5-50 micrometers preferably. When thickness cannot absorb diffraction of light within an interlayer in 
less than 5 micrometers but exceeds 50 micrometers on the contrary, there are a possibility that bad 
influence may appear in the independence nature of the septum member on an interlayer etc. 
[0058]The ink chamber member which uses the ink chamber member which could use for manufacture of an 
ink jet head as it is, otherwise was manufactured if needed as a mold for electroforming, and consists of 
metallic materials by the continuing electroforming process may be used for the ink chamber member 
manufactured as mentioned above. In the point that the septum which has high rigidity especially can be 
formed, therefore septum width can be narrowed, the metal ink chamber member formed of the 
electroforming process is advantageous. 

[0059]An electroforming process can be performed using a technique in ordinary use. For example, the 
electrode layer for electrocasting is covered over the whole surface on the surface of the ink chamber 
member which has a septum member which consists of a resist film used as an electroforming pattern. As a 
suitable electrode layer material, a conductive metallic material, for example, gold, copper, nickel, silver, 
platinum, tungsten, etc. can be mentioned. In order to heighten the adhesion power to the ink chamber 
member used as a ground, it is preferred to add metal, such as chromium. Vacuum deposition, a sputtering 
technique, an electroless deposition method, etc. can be used for covering of an electrode layer. An 
electroforming process is performed after formation of an electrode layer. The electrocasting materials which 
can be used advantageously here are metal, such as nickel and copper, or an alloy of those, for example. 
For example, the electroforming process which uses nickel can be carried out on the following conditions, 
presentation of an electroforming bath: Water 5L (liter) 

Nickel amiosulfonate 1650g nickel chloride 150 g Boric acid 225g sodium lauryl sulfate Temperature of 5g 
bath: 60 ** **1 ** current density: 50 mA / cm 2 agitating speed: If it releases from mold following on the 
electroforming process which uses the above baths by 1L/, The ink chamber member made from nickel 
which has a thin electrode layer on the surface is obtained. The shape and the size of this ink chamber 
member support it of the ink chamber member used as a mold. 

[0060]The ink jet head by this invention is applicable in favor of the ink jet head of a piezo method, Bubble 
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Jet, and other methods, as already explained. For example, the ink jet head of a piezo method can be 
manufactured by arranging the force means which contains a piezoelectric element etc. in the ceiling part of 
the ink chamber member formed as mentioned above. When taking a gestalt as shown in drawing 8 of the 
attachment which an ink chamber member produces in the following example 1 , the ink chamber 1 2 For 
example, the bottom plate member 1, If it is included in the ink jet head shown in drawing 1 as the ink 
chamber turned to the undersurface when constituted with the bottom wall member 2 and the septum 
member 5, the ink jet head of the piezo method considered as a request can be obtained. 
[0061 ]The ink jet head of Bubble Jet can be manufactured by using the electrode electrically connected to a 
heating element and it as a force means, and forming the force means on a bottom wall member in the 
middle of formation of the ink chamber member explained previously. The inclusion of the force means to a 
bottom wall member top can apply the technique usually used for manufacture of a bubble jet head, and can 
be carried out by various techniques. 

[0062]For example, the ink chamber member of the ink jet head of Bubble Jet as shown in drawing 14 can 
be manufactured as follows. First, after forming the bottom wall member 2 in the surface of the bottom plate 
member 1 which consists of transparent substrates by the pattern of predetermined stripe shape, the heat- 
resistant insulating layer 6 is covered on those whole surface. The materials which form an insulating layer 
can be the insulating material of daily use in the field of a semiconductor device etc., for example, SiN, Si0 2 , 

etc., and can form such materials by general techniques, such as a sputtering technique and vacuum 
deposition. Although it is said that especially the thickness of the insulating layer 6 is limited, it is generally 
about 0.05-1 micrometer. 

[0063]after formation of the insulating layer 5, and the heating element 7 - stripe shape -- however, it covers 
by desirable width narrower than the bottom wall member 2. The heating element materials used here are 
Ta 2 N, TaN x , Nichrome system material, etc., for example. After laminating such heating element materials 
on the whole surface with a sputtering technique, vacuum deposition, etc., etching etc. remove selectively. 
The heating element 7 is formed with a putter like a graphic display. Although it is said that especially the 
thickness of the heating element 7 is limited, it is generally about 0.05-1 micrometer. 
[0064]Then, the electrode 8 for sending current through the heating element 7 is formed. In the example of 
the graphic display, as the both ends of the heating element 7 are straddled, the electrode 8 is formed. 
Although it is said that the electrode material used here is limited especially as long as it has moderate 
conductivity, they are Sn0 2 , ln 2 0 3 , etc., for example. After laminating these electrode materials on the 
whole surface with a sputtering technique, vacuum deposition, etc., etching etc. remove selectively. The 
electrode 8 is formed by a pattern like a graphic display. Although it is said that especially the thickness of 
the electrode 8 is limited, it is generally about 0.05-1 micrometer. 

[0065]After forming the heating element 7 and the electrode 8, the septum member 5 is formed in 
accordance with technique which was explained previously. Thus, an ink chamber member suitable for 
especially Bubble Jet is obtained. Then, a plate (not shown) is laid in the upper surface of the ink chamber 
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12 for the opening at a wrap sake. Thus, the ink jet head of the Bubble Jet considered as a request can be 
obtained. If a nozzle plate is laid instead of [ monotonous ] laying on an ink chamber, ink can be made to 
breathe out vertically to a heating element. 
; [0066] 

[Example]Hereafter, it explains, referring to the Drawings of the attachment of this invention about the typical 

working example. Please understand that this invention is not what is limited to these working example. 

As shown in (A) of formation drawing 10 of an example 1 ink-chamber member, the 400-micrometer-thick 
| transparent glass substrate 1 was prepared. In order that the glass substrate prepared here may serve as a 
| bottom plate member in the ink chamber member made into the purpose and may make [ and ] the 
! ultraviolet rays for exposure penetrate in the case of formation of a septum member, it is transparent about 

ultraviolet rays. 

[0067]Subsequently, as shown in (B) of drawing 10 , 0.15 micrometer of thickness and the 30-micrometer- 
wide chrome thin film 2 were laminated on stripe shape to the predetermined part of the substrate 1 . This 
chrome thin film 2 serves as a bottom wall member of an ink chamber, and in detail, as order was shown in 
(A) - (D) of drawing 1 1 later on, it formed it in it. On the transparent glass substrate 1 shown in (A) of 
drawing 11 , as shown in (B) of drawing 11 , the chrome thin film 2 was extensively laminated by 0.15 
micrometer of thickness. The sputtering system made from TOKKI was used for membrane formation of this 

I chrome thin film 2, and membranes were formed over 5 minutes to it with RF power 450W and 0.01 torr of 

j argon (Ar) gas pressure. 

[0068]Subsequently, the spin coat of the positive resist for thin films by Hoechst A.G. and AZ4620 (trade 
name) was carried out for 30 seconds at 4000 rpm on the formed chrome thin film 2. The uniform film of AZ 

:j resist was obtained by 6 micrometers of thickness. After heating this resist film for 20 minutes at 90 ** in the 
electric furnace and performing pre baking powder, it exposed using the mask which has a predetermined 
pattern, and this was developed and patterned further. As shown in (C) of drawing 1 1, the resist pattern 3 
was formed on the chrome thin film 2. 

[0069]When patterning of the above-mentioned resist film was explained further, the device used for 
exposure of a resist film was an ultraviolet-rays-exposure device by Union Optical Co., Ltd., and the light 
exposure was 1 00mJ/cm 2 . The used mask is a mask of the type with which the pattern is drawn by the 
chromium film on the glass substrate generally used by the manufacturing field of the LSI device. The plane 
pattern of the ink chamber of the ink chamber member which it is going to produce from now on is drawn by 
this mask. 

J In order for the interval of the ink chamber obtained to be 71 micrometers, the line part (chromium film 
portion; the penetration of light is prevented) of the pattern is 30 micrometers. And the space part (opening 
part; the penetration of light is possible) was 41 micrometers. 

That the interval of an ink chamber is 71 micrometers means that 360 ink chambers per inch can be 
arranged, and if it puts in another way, it means that printing is possible in the high density of 360dpi. The 
development of the resist film after exposure used the developing solution for exclusive use for AZ4620 
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which is the used resist, and the developing time was for about 1 minute. After development, it is pure water, 
the obtained resist pattern was rinsed, the developing solution of remains was flushed, it heated for 20 
minutes at 120 ** in the electric furnace further, and post baking was performed. The hardened resist pattern 
was obtained. 

[0070]After forming the resist pattern 3 as shown in (C) of drawing 1 1 , the chrome thin film 2 of the ground 
was patterned by the wet etching method. In this example, since the object of etching was a chrome thin 
film, the pure watenceric ammonium nitrate:60% perchloric acid =800ml:16g:16ml etching reagent for 
chromium was used. As a result of etching, the pattern of the resist pattern 3 was transferred by the chrome 
thin film 2 as it was, and as shown in (D) of dr awing 1 1 , the chromium pattern 2 which plays the role of the 
bottom wall member of an ink chamber member was obtained. The size error between the resist pattern 3 
and the chromium pattern 2 was dramatically small, and was a submicron order. 

[0071 ]As shown in (C) of dra wing 10 after formation of a chromium pattern, the resist film 5 of the thick film 
was extensively applied to the chromium pattern 2 side of the transparent substrate 1 . The resist used at this 
process is the resist for negative-mold thick films of ultraviolet-rays sensitivity by Japan Synthetic Rubber 
Co., Ltd., and THB-30 (trade name). The spin coat of this resist was carried out for 10 seconds at 1000 rpm 
on the substrate. The resist film which has about 50-micrometer thickness was obtained. The substrate was 
heated for 5 minutes on a 100 ** hot plate behind the spin coat. By this post baking, the solvent in a resist 
film evaporated and heat curing was completed. By the way, in a process which was described above, only 
the resist film which has about 50-micrometer thickness is obtained, and the ink chamber of the high aspect 
ratio whose intention it has by this example cannot be formed. In this example therefore, the formation 
process of the above-mentioned resist film was repeated once now. The resist film of the thick film 
(thickness = about 100 micrometers) was obtained as a result of 2 times coating of resist. 
[0072]Then, the obtained thick film resist film was patterned in order to obtain a septum member. First, as 
shown in (D) of drawing 10 , it irradiated with ultraviolet rays (see the arrow) from the opposite hand of the 
substrate 1 to the resist film 5 formed on the transparent substrate 1. The device used for exposure of a 
resist film was an ultraviolet-rays-exposure device by Union Optical Co., Ltd., and the light exposure was 
300mJ/cm 2 . As for the ultraviolet rays with which it irradiated, the inside of the substrate 1 was penetrated 
as it was, however the penetration was prevented by this, and it was reflected or absorbed in the place of 
the chromium pattern 2. The ultraviolet rays which did not have the penetration prevented by the chromium 
pattern 2 among the ultraviolet rays which penetrated the substrate 1 entered into the resist film 5 as it is. 
That is, the chromium pattern 2 acted as a mask in this ultraviolet-rays-exposure process. As a result, the 
resist film 5 is a desired pattern, namely, is a plane shape pattern of the ink chamber considered as a 
request, and pattern exposure was carried out. The exposure region of the resist film 5 followed and you 
were made to insolubilize it by the developing solution of the developing process performed succeedingly. 
[0073]lmmersion development of the exposure resist film was carried out after pattern exposure of a resist 
film the resist and THB-30 which were used using the developing solution for exclusive use. The 
temperature of the developing solution was 35 ** and developing time was for 3 minutes. As a result of 
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development, dissolution removal only of the unexposed region of the resist film you were not made to 
insolubilize by a previous exposure process by the developing solution was carried out, and the resist 
pattern 5 as shown in (E) of drawing 10 was obtained. The transparent substrate 1 is equivalent to the 
bottom plate member of the ink chamber member of this invention among a figure, and the chromium 
pattern 2 is equivalent to a bottom wall member, and the resist pattern 5 is equivalent to a septum member. 
The space which was surrounded by these three members and formed in them is the ink chamber 12. 
[00741 Drawing 8 is a perspective view showing the important section of the ink chamber member produced 
as mentioned above. With this figure, in order to make shape easy to understand, the size of each member 
is expanded and shown. In the ink chamber member 1 1 of the graphic display, the bottom wall member 2 
made from chromium of 0.15 micrometer of thickness patterned after the plane shape of the ink chamber 
and the septum member 5 made from resist of 100 micrometers of thickness are formed on the 400- 
micrometer-thick bottom plate member 1. The width of the ink chamber 12 was 30 micrometers at the pars 
basilaris ossis occipitalis (boundary part with the bottom plate member 1) of the ink chamber, and the width 
of the septum member 5 into which it divides between the ink chambers 12 was 41 micrometers at the pars 
basilaris ossis occipitalis. This enabled it to make the ratio of the width of an ink chamber to height or more 
into 1 :3. The ink chamber [ two or more / the ink chamber member 1 1 produced by this example / (by a 
diagram, only four pieces are shown for the abbreviation) ] 12 is one room behind. 
It is open for free passage to the ink feed opening 12a. 

[0075]when the sectional shape of the septum member 5 of the ink chamber member 1 1 is seen, the width 
of the septum member 5 which constitutes the ink chamber 12 becomes so narrow that it keeps away from 
the bottom plate member 1 (namely, -- the ink chamber 12 becomes so large that it keeps away from the 
member 1), and is the shape of a forward tapered shape. When the angle of inclination of this septum 
member 5 was measured, it was about 6 degrees. Patterning and forming the septum member 5 with such 
sectional shape is one of the patterning methods adopted by this invention, i.e., an ink chamber formation 
method, by which it is characterized most. 

The technique of the description was repeated for the formation aforementioned example 1 of the example 2 
ink-chamber member. However, in this invention, for formation of a septum member, on the same spreading 
conditions, the same resist for thick films was applied 3 times, and was carried out, and the thickness was 
150 micrometers. In this example, since the thickness of the resist film was increased, the light exposure at 
the time of pattern exposure also increased to 450mJ/cm 2 . The ink chamber member of the high aspect ratio 
whose ratio of the width of an ink chamber to height is 1 :5 was obtained. 

[0076]As for the obtained ink chamber member, the important section is shown by the section in drawing 7. 
As for the ink chamber 12 formed of the bottom wall member 2 and the septum member 5, 30 micrometers 
and the height of width are 150 micrometers. In this example, it has formed in the ink chamber of the high 
aspect ratio 1 :5 so that this result might also show. The septum member 5 of this ink chamber member as 
well as the case of said example 1 had a width of 41 micrometers in the portion which touches the bottom 
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plate member 1, and it had an angle of inclination of about 6 degrees. By the above, the ink chamber 
member which has arranged the 150-micrometer-high ink chamber by an equivalent for 360dpi (71 
micrometers of ink chamber intervals) was able to be formed. 

The technique of the description was repeated for the formation aforementioned example 1 of the example 3 
electrocasting ink chamber member. However, in this invention, in order to use the obtained ink chamber 
member as an electroforming pattern for formation of a electrocasting ink chamber member, arrangement of 
the septum member (it consists of resist for thick films) for isolating an ink chamber and an adjoining ink 
chamber was reversed. That is, the pattern of the mask used at the time of formation of a bottom wall 
member slack chromium pattern was reversed. As a result, the portion from which the portion which the 
obtained ink chamber member became a pattern contrary to the ink chamber member obtained in said 
example 1, and became an ink chamber in Example 1 became a septum member in Example 1 at the 
septum member changed to the ink chamber, respectively. The section of the obtained ink chamber member 
(electroforming pattern) is shown in (A) of drawing 12 . In this figure, in order to avoid complication of 
Drawings, only the bottom plate member 1 and the septum member 5 are shown, and the bottom wall 
member is omitted. 

[0077]Subsequently, for the electroforming process, as shown in (B) of drawing 12 , the electrode layer 21 for 
electrocasting was formed in the surface of the formed ink chamber member. Subsequently the golden (Au) 
film was first formed for the chromium film with vacuum deposition by 0.05 micrometer of thickness at 0.2 
micrometer of thickness, respectively. The chromium film formed first here is for heightening the adhesion 
power of Au membrane to a ground. 

[0078]Then, nickel was further grown up by about 0.3 mm of thickness on Au membrane with the 
electroforming currently generally performed widely. It is treatment batfr.water of the following presentation 
because of this nickel membrane formation. 5L nickel amiosulfonate 1650g nickel chloride 150g boric acid 
225g sodium lauryl sulfate 5 g was used. As for the temperature of the treatment bath, the agitating speed of 
50 mA / cm 2 , and a bath of 60 ** **1 ** and current density was a part for 1 LI. By this electroforming, as 
shown in (C) of drawing 12 , the electroforming member 22 which consists of nickel was formed. 
[0079]After performing nickel electrocasting, the whole thing shown in (C) of drawing 12 was immersed in 
the release liquid only for [ for thick films ] resist to which the ultrasonic wave was applied. It exfoliated from 
the electroforming member 22, and the separation member 5 dissolved in release liquid further, and has 
disappeared. When the separation member 5 dissolved, the bottom plate substrate 1 which was supporting 
it also exfoliated from the electroforming member 22. As a result, as shown in (D) of drawing 12 , the 
electrocasting ink chamber member which consists of the electroforming member 22 and the electrode layer 
21 applied to the surface was obtained. The mold of the basis serves as a pattern of reversal so that it may 
be known, if it compares the obtained electrocasting ink chamber member with the electroforming pattern of 
(A) of drawing 12 . Therefore, it is usable as an ink chamber also in the crevice of this electrocasting ink 
chamber member. 

In accordance with the same technique as a thing given in the formation aforementioned example 1 of the 
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ink jet head of example 4 Bubble Jet, the chromium pattern of 30 micrometers in width and the stripe shape 
of 0.15 micrometer of thickness was formed on the 400-micrometer-thick transparent glass substrate. 
[0080]Subsequently, the insulator layer which consists of silicon oxide (SiO ) was formed by 0.2 micrometer 
of thickness on the substrate which has a chromium pattern. For formation of this silicon oxide, the silicon 
thin film was grown up first, and this was oxidized thermally. On the chromium pattern, the heating element 
which consists of tantalum nitrides (TaN) was formed by 0.1 micrometer of thickness via the insulator layer 
formed previously, and it patterned at 20 micrometers narrower than the width of a chromium pattern in 
width. On the heating element of the formed stripe shape, as the both ends were crossed, 20 micrometers in 

| width and the electrode of 0.2 micrometer of thickness which consist of conductive materials (Sn0 2 ) were 

I formed. Since Sn0 2 used as an electrode material here is transparent, advance of the light which 
penetrates a substrate and enters into the resist for thick films is not barred at the time of the selective 

i exposure for the septum member formation carried out succeedingly. 

[0081]The laminated structure body as shown in (A) of drawing 13 was obtained through a series of 
processings which were described above. Namely, on the transparent substrate 1 , The SnO electrode 8 
formed by crossing the both ends of the TaN heating element 7 of the stripe shape of width a little narrower 
than the Si0 2 insulator layer 6 and the chromium pattern 2 which were laminated all over the chromium 

I pattern 2 of stripe shape, and the heating element 7 is formed one by one. Here, the combination of the 
formed heating element 7 and the electrode 8 constitutes the force means of the ink jet head of the Bubble 
Jet which it is going to produce by this example. 

[0082]After forming a force means as mentioned above, the septum member was formed in said example 1 
in accordance with the same technique as the thing of a description. First, as shown in (B) of drawing 13 , 
thick film resist was extensively applied to the heating element 7 and electrode 8 side of the transparent 
substrate 1 , and it irradiated with ultraviolet rays (see the arrow) from the opposite hand of the substrate 1 to 
the resist film 5 formed on the substrate 1 . 

[0083]lmmersion development of the exposure resist film was carried out after pattern exposure of a resist 
film. As a result of development, dissolution removal only of the unexposed region of a resist film was 
carried out, and the resist pattern 5 as shown in (C) of drawing 13 was obtained. Drawing 14 is a 
perspective view showing the important section of the ink chamber member produced as mentioned above. 
With this figure, in order to make shape easy to understand, the size of each member is expanded and 
shown. The transparent substrate 1 is equivalent to the bottom plate member of the ink chamber member of 
] this invention among a figure, and the chromium pattern 2 and the insulator layer 6 on it are equivalent to a 

bottom wall member, and the resist pattern 5 is equivalent to a septum member. The space which was 
; surrounded by these three members and formed in them is the ink chamber 12. It will be in a wrap and the 
i| state where the ink chamber 12 was blockaded thoroughly, with a plate (not shown), and the upper part of 
; this ink chamber 12 can be used by a head section. If a nozzle plate is used for instead of [ this / 

monotonous ], in the ink jet head obtained, it is possible to also make ink breathe out in the vertical direction 
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to a heating element. 

The technique of the description was repeated for the formation aforementioned example 1 of the example 5 
ink-chamber member. However, in this example, the thickness of the resist pattern obtained by coating by 
applying thick film resist 4 times was 200 micrometers. In order to avoid the problem of diffraction of the light 
| in the base of the resist pattern by which it is generated in the case of such a thick film, it was after formation 
| of a chromium pattern, and before forming a resist pattern on it, the interlayer was covered about the whole 
: surface of the transparent substrate. 

[0084]First, as shown in (A) of drawing 16 , 0.15 micrometer of thickness and the 30-micrometer-wide 
chrome thin film 2 were laminated on stripe shape on the 400-micrometer-thick transparent glass substrate 
1 . Subsequently, the spin coat of the thick film resist was carried out by 20 micrometers of thickness on the 
transparent substrate which has a chromium pattern for an interlayer's formation. The thick film resist used 
here was the resist for negative-mold thick films of ultraviolet-rays sensitivity by Japan Synthetic Rubber Co., 
Ltd., and THB-30 (trade name) like the thick film resist used at the time of formation of the continuing 
septum member. Number of rotations was 2000 rpm and the application time of the conditions of the spin 
I coat was 1 0 seconds. As shown in (B) of drawi ng 16, the interlayer 4 was formed all over the transparent 
i substrate 1 . Then, in order to stiffen the formed interlayer 4, as an arrow showed, full exposure of ultraviolet 

rays was performed to (B) of drawing 16 . The device used for this interlayer's exposure was an ultraviolet- 
j rays-exposure device by Union Optical Co., Ltd., and the light exposure was a high level of 1200mJ/cm 2 , as 
1 an interlayer did not perform an undesirable reaction at a latter process. 

[0085]After an interlayer's formation, in accordance with the technique of a description, the resist for thick 
films and THB-30 were applied on the substrate, and were patterned after said example 1 . First, as shown in 
(C) of drawing 16, resist for thick films was extensively applied to the interlayer 4 side of the transparent 
\ substrate 1 . In this resist application process, the pre baking powder for 5 minutes was repeated 4 times at 
t 1 00 ** which follows the spin coat (about 50-micrometer thickness) for 1 0 seconds, and it at 1 000 rpm. The 
j resist film 5 of the thick film (thickness = about 200 micrometers) was obtained as a result of 4 times coating 
of resist. 

i [0086]Then, the obtained thick film resist film was patterned in order to obtain a septum member. As shown 
:i in (C) of drawing 16 , it irradiated with ultraviolet rays (see the arrow) from the opposite hand of the substrate 
i 1 to the resist film 5 formed on the transparent substrate 1 . The light exposure was changed into 

1200mJ/cm 2 in order to correspond to the thickness which carried out this UV irradiation to said example 1 
in accordance with the technique of a description however to which the resist film 5 was made to increase. 
[0087]ln accordance with the technique given in the above mentioned example 1 , immersion development of 
the exposure resist film was carried out after pattern exposure of a resist film. In this example, the 
temperature of the developing solution was still 35 **, but developing time was extended in 6 minutes. As a 
result of development, dissolution removal only of the unexposed region of a resist film was carried out, and 
the resist pattern 5 as shown in (D) of drawing 16 was obtained. In this resist pattern, although that height 
was dramatically as high as 200 micrometers (it is a pattern low on account of drawing by a diagram), the 
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"cut" defect accepted in the base with the conventional resist pattern was able to be avoided. The 
transparent substrate 1 is equivalent to the bottom plate member of the ink chamber member of this 
invention among a figure, and the chromium pattern 2 and the interlayer 4 who covered it are equivalent to a 
bottom wall member, and the resist pattern 5 is equivalent to a septum member. The space which was 
• surrounded by these three members and formed in them is the ink chamber 12. 
[0088] 

[Effect of the lnvention]Since width of a minute shape part slack ink chamber can be narrowed if this 
invention is followed so that I may be understood from the above explanation, high-density record is attained 
; rather than anxious from the former. In addition, since the large aspect ratio which is a ratio of the width of 
| an ink chamber to height can be taken in this invention, As described above, even if the width of an ink 
chamber is narrow, the quantity of the ink with which an ink chamber is filled up can carry out the 
regurgitation of the ink of quantity sufficient on a par with the conventional ink chamber, to such an extent 
that it is more than it, therefore print quality is not spoiled at each time of printing from an attached nozzle. In 
this invention, inconvenience, such as an ink chamber not only being formed easily and correctly but 
modification, can also be avoided, and the yield is good. The ink jet head of this invention is not limited to a 
piezo-electric method, and can be advantageously applied in a similar manner to the head of various 
methods. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



! CLAIMS 

[Claim(s)] 

: [Claim 1]A bottom plate member which consists of a transparent substrate with which it is the minute shape 
i parts provided with a minute shape part which consists of a detailed height or an opening, and said minute 

shape part has predetermined shape and a size, A bottom wall member which consists of non-light 
j transmittance state material formed above the bottom plate member at pattern state according to shape of 
said minute shape part, It is constituted with a septum member formed in a field which is the upper part of 
said bottom plate member, and said bottom wall member does not occupy, said septum member -- following 
process: ~ a photosensitive material of a septum member plasticity being applied by predetermined 
thickness over the whole region on a side in which said bottom wall member of said substrate was formed, 
i and a tunic of said photosensitive material via a pattern of said bottom wall member, Said photosensitive 
; material from the back side of said substrate is selectively exposed in light which has sensitivity, and 
therefore a developing solution is made to insolubilize an exposure region of a tunic of said photosensitive 
material, and an unexposed region of a tunic of said photosensitive material is removed by development, It 
is alike, is followed and formed, have a rectangular cross section perpendicularly long when said minute 
shape part sees about a vertical section, and In that case. Minute shape parts, wherein height of said minute 
shape part is at least 50 micrometers and an aspect ratio specified as a ratio of width of the space to height 
is at least 1:3. 

| [Claim 2]The minute shape part according to claim 1, wherein an interlayer is made to intervene by 
thickness thicker than a pattern of said bottom wall member by middle of said bottom wall member and a 
septum member on it. 

[Claim 3]The minute shape part according to claim 1 or 2, wherein a septum member which said minute 
shape part was formed from a metallic material by electroforming, and was formed at a previous process at 
the time of the formation uses it as a mold for electroforming. 

[Claim 4]ln manufacturing minute shape parts provided with a minute shape part which consists of a detailed 
height or an opening, Prepare a transparent substrate which has process:predetermined following shape 
and a size for said minute shape part, and a bottom plate member is formed, Migrate to the surface of said 
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substrate throughout the, and bottom wall member plasticity material of a non-light transmittance state is 
applied to it, Apply a photosensitive material extensively further on a tunic of obtained bottom wall member 
plasticity material, and according to a pattern of a bottom wall member which considers a tunic of a formed 
photosensitive material as a request, remove selectively with photolithography method and it ranks second, 

] A tunic of bottom wall member plasticity material of the ground is selectively removed by using a pattern of 

i an obtained photosensitive material as a mask, Apply a photosensitive material of a septum member 
plasticity by predetermined thickness over the whole region on a side which was alike, followed and formed 

J a bottom wall member in pattern state and in which said bottom wall member of said substrate was formed, 
and a tunic of said photosensitive material via a pattern of said bottom wall member, Said photosensitive 
material from the back side of said substrate is selectively exposed in light which has sensitivity, therefore 
make a developing solution insolubilize an exposure region of a tunic of said photosensitive material, and, 
without development's removing an unexposed region of a tunic of said photosensitive material, and forming 
said septum member Therefore, a bottom plate member, A manufacturing method of minute shape parts 

! forming with a bottom wall member formed above the bottom plate member at pattern state according to 
shape of said minute shape part, and a septum member formed in a field which is the upper part of said 
bottom plate member, and said bottom wall member does not occupy. 

[Claim 5]The manufacturing method according to claim 4 which is after forming said bottom wall member in 
pattern state, and is characterized by including further a process of forming an interlayer by thickness thicker 
than a pattern of said bottom wall member before applying a photosensitive material of a septum member 
! plasticity further on it. 

! [Claim 6] It forms so that it may have a long rectangular cross section perpendicularly, when said minute 
shape part is seen about a vertical section, The manufacturing method according to claim 4 or 5 setting to at 
least 1 :3 an aspect ratio which sets height of said minute shape part to at least 50 micrometers, and is 
specified as a ratio of width of the space to height in that case. 

i [Claim 7]A manufacturing method given in any 1 paragraph of Claims 4-6 including further a process of 
forming a minute shape part which uses a septum member formed at a previous process as a mold for 
eiectroforming, and consists of metallic materials by a electrocasting process of continuing. 
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